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Forthcoming Events. 


NOVEMBER 14. 
British Foundrymen’s Association : London Branch. —“ Foundry Work 
from a Draughtsman’s Point of View,” by F. W. Hubble 


(Luton) 
NOVEMBER 18. 
British Foundrymen’s Association : Sheffield Branch.—“ The Genesis 
= “ee of the Foundry Cupola,” by R. Buchanan, 
‘R.S.A. 


NOVEMBER 22 
British Foundrymen’s Association : Birmingham Branch.—* Cast 
Iron: Its Nature and Properties,” by F J. Cook. 


OF THE SRITIOS FOUNDRYMEN’S ASSOCIATION. 


No. 143. 


NOTES AND COMMENTS. 


The Practical Value of Metallurgical Knowledge. 


There are still some who are inclined to discount 
the value of metallurgical knowledge in actual foun- 
dry practice, and regard it as more or less the experi- 
menter’s special requirement. But a cursory exami- 
nation of some of the mistakes that are daily occur- 
ring in foundries will readily show that much im- 
proved practice might result trom even a little real 
knowledge of metallurgical science, and from the 
proper comprehension of the many factors which 
affect the final condition of a casting. Some instances 
of this came before our notice recently, and may be 
recorded. 

In one case two hydraulic pipes were required, 
exactly to template, to complete the jointing of a 
system. They were to be 9 ft. long by 9 in. bore 
i in. thick, with flanges 1} in. thick, turned and 
faced, and drilled for Z in. bolts. At the foundry 
in question the actual moulding was as good as 
could reasonably be expected, but the staff did not 
profess any acquaintance with metallurgical theory, 
as might be gathered from what transpired. 

The pattern was prepared with an allowance for 

shrinkage of } in. per foot, and rammed up horizon- 
tally in sand, and in due course the .mould was 
poured. When the casting was set, but before it was 
cold, the mould was broken on the top, presumably 
to ease for contraction, then covered again and left. 
In the machine shop the casting was found to be too 
long, and when compared with the pattern had only 
contracted 1/40 in. per foot, and after facing to 
specified length the flanges were % in. thick instead 
of 11 in. thick. The pipes were forwarded to the 
job, and promptly condemned and returned. The 
pattern was shortened, and two more pipes cast under 
similar conditions, and accepted. 
The second. case occurred in the same foundry. 
Four castings. were made in open sand from 
the same pattern, a box frame for  mould- 
ing lamp standards, and were about 10 ft. 6 in. 
long. The pattern had been used before, and th» 
castings from it had always developed a curve, allow- 
ance for which was made by ramming down the ends 
of the pattern } in. The same was done on this 
occasion, but instead of the ends rising on cooling 
the reverse took place, and when a pair was assem- 
bled a hollow of 1 in. in each was found, making a 
space of 2. in. This necessitated the ends being 
chipped to obtain straight surfaces, which, as may 
be imagined, added considerably to the cost. 

The questions which then, naturally enough, arose 
were: Why did the pipes shrink so little? Also, 
were they as strong. and sound as they should be? 
In the case of the box frames, why was the curve 
on cooling reversed ? At first sight the problems 
appeared perplexing. When, however, all the facts 
were available, the solution was at once apparent, 
and quite simple, and no abtruse theory. was re- 
quired to account for the phenomena, reference 
being required merely to -facts. well. known . to 
foundrymen. Chilled or white iron - contracts more 
than grey or slowly-cooled: iron, and iron on solidi- 


fving expands betfore commencing ‘its final con- 
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traction. Further, if iron remains longer in contact 
with cupola gases than is required to rapidly melt 
it, extra carbon will be absorbed, to be thrown out 
later as graphite. In a heavy casting cooling from 
the bottom upwards, this graphite would rise to the 
surface, but under some conditions it would be re- 
tained in the metal, and finally appear as large 
flakes between the ferrite crystals. 

In the present instance, it was ascertained that 
the cupola was of low efficiency, melting only three- 
quarters of the amount in a given time that might 
have been expected, and that was, in fact, guaran- 
teed by the maker. Consequently, the metal was 
never at a high temperature, and was poured cool; 
also it remained too long in contact with the coke, 
and absorbed nearly the maximum of carbon possible 
at the cupola temperature. The latter fact was 
demonstrated in the deep machining of the flanges 
on the first pipes, when an exceptional quantity of 
graphite was revealed. It only remains to add that 
the pipes were poured from the bottom of the mould 
and that the feeders were of comparatively small 
section, and the subsequent condition of the casting 
will be understood. The iron which eventually 
formed the top of the pipes passed through the cold 
mould, and came to rest ready to solidify at once, 
was chilled on the surface and a skin formed. Since 
chilled iron contracts more than grey, it might be 
expected that the pipes would shrink the full } in. 
per ft. allowed, and this would probably have 
occurred but for the operation of other factors. 

When the skin solidified, it expanded and filled the 
mould tightly. Now, had the metal inside also 
frozen at once, cooling and contraction of the whole 
mass would have proceeded regularly, but owing to 
the thickness of the metal, it remained fluid for a 
time, though only just so. When the skin, on freez- 
ing, expanded, the interior was completely filled 
from the feeders, which were the next to solidify and 
prevent the return of any metal, keeping the skin 
for a short time in tension. This tension was main- 
tained by the iron next beneath freezing and ex- 
panding in its turn, and the process was continued 
from surface to centre, and, lastly, there being no 
further supply of metal from the feeders, the surplus 
graphite found its way to the centre, with the result 
that the pipes consisted of hard, brittle skins. dis- 
torted under internal stress, surrounding a spongy) 
interior filled with graphite. 

The source of the trouble was the metal 
being too cool. Hot iron would have warmed 
the mould, and with radiation proceeding slowly and 
regularly, when freezing did occur, it would have 
been when nearly all the metal was at the same 
temperature, and the expansions and contractions 
would have taken place through the whole mass, 
instead of in successive layers. But the excess 
graphite would then have come to the top and left 
a dirty skin, unless the working of the cupola had 
been improved, so as to prevent the absorption of 
excess carbon. Vertical casting in the case in point 
also would have given a better result in this respect, 
and allowed any excess of carbon to rise to the feed- 
ing head. In this case shortening the pattern 
amounted to a confession of incompetency. 

The essential difference between casting in open 
sand and in an enclosed mould is that in the former 
the surface, being exposed, is liable to cool before 
the rest of the casting and to chill, shrinking more 
than the grey interior and tending to draw the top 
edge into concave shape, this tendency being in- 
creased by contraction taking place above while 
freezing expansion is occurring below, the portion 
first to solidify determining the final shape of the 
casting. This did not occur with the frames men- 
tioned, however, for they became convex on top with 





the hollow on the bottom edge. This effect followed 
from what was the chief fault in the case of the 
pipes; the metal was not hot enough. The top edge 
of the casting was heavier than the lower edge, and 
thus contained more metal. On pouring the metal 
at the bottom rapidly solidized, performed its freez- 
ing expansion and began to contract, while the top 
edge being larger, remained fluid longer, and cooling 
proceeding from the bottom upwards; the last part 
to expand was the top, and this edge on further 
cooling could not alter the shape assumed by the 
lower edge under the strains mentioned. This re- 
versal of the usual and expected behaviour, was due 
to the reversal of the cooling order in the mould, 
and not to any metallurgical peculiarity of the 
iron, which, had it been hot, would have warmed the 
mould sufficiently to allow fairly uniform cooling, 
and produced a straight casting. 


Power and the Development of Industry. 

It is probably not realised by many to what ex- 
tent power supply affects the conduct and development 
of most industries. One has only to refer back to 
the time, not many centuries ago, when wood con- 
stituted practically the sole fuel employed in this 
country, to realise the restrictions under which the 
developments of certain industries were accomplished. 
To-day, with a plentiful (at present) supply of coal 
for fuel, those restrictions are largely removed, but 
as the higher stages of advancement in metallurgical 
and engineering practice are reached, further refine- 
ment is called for; and what has served as the main- 
stay of past progress is, in some quarters, regarded 
as unsatisfactory. To take a concrete example, the 
employment of coke as the fuel for melting pig-iron 
for foundry work is, despite its relative cheapness at 
present compared with other sources of power, ad- 
mittedly not ideal; but naturally it will continue 
to hold a place so long as the element of low cost 
effectively balances the disadvantages. There can be 
little doubt in the minds of most men, however, that 
eventually coke and similar fuels will have to be em- 
ployed rather as a means of generating electric power, 
which appears to be distinctively nearer the ideal 
than any form of solid fuel. At present, however, 
Wwe appear to be some distance from the time when 
the economical generation and distribution of electrical 
power will place that form of energy available for 
general industrial purposes in successful competition 
with the older fuels. The problem is one of organisa- 
tion and technical knowledge, and without both of 
these in a more advanced stage the employment of 
electricity will be slow. 

As an example, however, of the effect which proper 
organisation of electricity generation and distribu- 
tion can have, we may reter to the remarks of Mr. C. 
Vernier in his inaugural address as Chairman of the 
Newcastle Local Section of the Institution of Elec- 
trical Engineers. He stated that in that portion of 
the North-East Coast served by the power companies 
the use of electricity from public supply sources had 
increased by over 3,200 per cent. in the last ten years, 
whereas in the part of the district which was not 
supplied by those companies, and which included many 
of the large towns, the increase was under 450 per 
cent., which was also about the average for the whole 
country in the same period. How much remained 
to be done in regard.to the development of the 
heavy industrial power supply might be seen from the 
last Census of Production, which showed that in 1907 
the total horse-power used in the factories and mines 
of this country was 10} millions, of which 1} millions, 
or only about 14.3 per cent., represented the ‘otal 
plant capacity of public electric-supply undertakings. 
A further surprising fact revealed by that Census 











was that there was plant of approximately 1,090,000 
h.p. in private hands for generating electricity, pro- 
ducing an output equal to fully 62 per cent, of the 
entire output of the public supply undertakings. 

It will probably be contended that the great 
majority of applications of electricity are outside tie 
metallurgical industries. But while this may le +o, 
it must be remembered that for many other ap- 
plications which are now quite general, a few years 
ago electricity was regarded as out of the question. 
The chief factor operating against the use of that 
power is the high cost of current; but this is by 
no means to be regarded as a permanent objection. 
When it is stated that some users are generating 
their current at less than 4d. per unit, as against 4d. 
per unit charged by some power-supply companies, 
the possib‘lities are at once evident. There is much 
to be done in the utilisation of energy which is now 
going to waste, and the conversion of that energy into 
electric power. As Mr, Vernier remarked, by the 
proper recovery and utilisation of the surplus gas 
evolved in the operations of coking, some 100,000 
million cub, ft. of gas would become available, which, 
if used in gas engines, would yield over 500,000 h-p. 
Our blast furnaces produce some [0,000,000 tons of 
pig-iron annually, and assuming an output of 150,000 
cub. ft. of gas per ton, with an average calorific 
value of 100 B.Th.U. per cub. ft., the disposable gas, 
about 40 per cent, of the whole, if utilised in gas 
engines, would give 685,000 h.p. Therefore from 
these two sources alone, even if only 80 per cent. 


were utilised, power to the extent of 1,000,000 h.p.. 


could be obtained, irrespective of the use of exhaust 
steam from reciprocating engines. 

Then, again, there are great possibilities in the 
correct utilisation of coal itself when employed for 
the generation of electric power, It is the opinion of 
one writer that electric power supply must inevitably 
centralise in the colliery districts, and that its genera- 
tion will be carried on in electric power stations which 
will make stations of to-day seem quite small. In 
America the standard steam turbine unit is 20,000 
kw., whilst the tendency is to go still higher, The 
same writer considers that an ideal electric power 
station would be one to give, say, 100,000 kw. in four 
or five steam-turbine units supplied with steam from 
gas-fired boilers, the gas being produced by a by- 
product. plant using coal direct from the pit; and 
that for an electro-chemical or metallurgical base 
load, such a power station should be able to sell 
electric energy at less than ,', of a penny per unit. 
Cheap electric power supply depends largely on the 
load factor, and the best load factors are given by 
electro-chemical and metallurgical processes. There 
is nothing impracticable in these suggestions, though 
it will admittedly be some years before such develop- 
ments affect the general course of foundry work. 
When, however, they do, the foundryman, amongst 
others, will have to seriously set about putting his 
house in order and discarding some old ideas. 

It will, of course, be understood that the cost of 
supplying electric power to any particular spot must 
be greatly affected by the distance from the point 
of generation; for the installation and maintenance 
of a distribution system is an important factor in 
the cost of such power. It is largely for this reason 
that some plants can generate their own power at 
such a comparatively low cost. But the adoption 
of higher voltages has done much of recent years to 
reduce the cost of distribution; and with a proper 
scheme of generation whereby the cost of fuel 
carriage, ete., would be practically eliminated, 
coupled with a distributing system of high efficiency, 
much might be done to supply electric power at more 
teinnaalie rates. Moreover, it is bound to come. 
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American Foundrymen’'s 
Convention. 


—_—_—_—— 

During the week of October 10 to 17, Chicago was 
the chief centre of interest in the American foundry 
world, for in that city was being held the annual 
meetings af the American Foundrymen’s Association, 
the American Institute of Metals, and the Ass»- 
ciated Foundry Foremen. As is the custom at the 
annual gathering of these Associations, there was 
held concurrently an exhibition of foundry supplies 
and equipment, under the auspices of the Foundry 
and Machine Exhibition Company, to which nearly 
all the prominent foundry plant and supply firms in 
the country contributed, the number of exhibitors 
being nearly 170, and the exhibits covering every 
branch of the foundry’s requirements. This Exhibi- 
tion is regarded as an important feature of the Con- 
vention, as it enables foundry managers and fore- 
men to become acquainted with the latest practice 
in foundry work and the most modern appliances in 
a style otherwise impossible. The Exhibition was 
accommodated in the International Amphitheatre, 
Chicago, one of the largest exhibition buildings in 
the United States. 

As regards the Associations, the meetings were 
held simultaneously from Tuesday until Thursday, 
inclusive, October 14 to 16. The sessions of the 
American Foundrymen’s Association and the Ameri- 
can Institute of Metals were held simultaneously ; 
the Convention being opened by a joint meeting on 
Tuesday morning, October 14. 

The programme of entertainment, in addition to 
the various social functions and excursions, in- 
cluded visits to the leading foundries, steel plants 
and other industrial establishments in Chicago and 
vicinity. 


American Foundrymen’s Association. 


The programme of this Association’s sessions in- 
cluded the following :— 

Tuesday (October 14) morning, Joint Opening 
Session.—Addresses of welcome and responses. Re- 
ports of officers of American Foundrymen’s Associa- 
tion, American Institute of Metals, and Associated 
Foundry Foremen. Reports of Committees, ete. 

Tuesday (October 14) afternoon, Joint Session.— 
‘‘ Apprenticeship System in the Metal Industries,’’ 
hy M. W. Alexander; ‘‘ How to Make a Time Study,”’ 
by C, E. Knoeppel. 

Wednesday (October 15) morning  Session.—- 
‘*Grey Iron for Motor Car Castings,’ by H. B. 
Swan; ‘‘ Electric Steel Castings,’ by F. T. Snyder; 
‘“Some Difficulties in Pouring Steel Castings,’ by 
R. A. Bull; ‘‘ The Pattern Shop as Related to the 
Steel Foundry,’’ by E. R. Swanson; ‘‘ Some Observa- 
tions on Miniature or Detachable Open-hearth Fur- 
naces,”’ by W. M. Carr; “The Electric Furnace for 
Steel Castings,’ by Albert Hiorth; ‘‘On the In- 
fluence of Changing the Composition of Malleable 
Cast Iron,” by P. Rodigin (Russia); ‘‘ A Study of 
the Annealing Process for Malleable Castings,’ by 
EK. L. Leasman; ‘ Malleable Troubles,’’? by Dr. R. 
Moldenke. 

Wednesday 
Garden. 

Thursday (October 16), Morning Session.—‘ The 
Need of Standard Specifications for Cast Iron,’’ by 
R. S. MacPherran; ‘‘ Memoranda on Automobile 
Cylinder Founding,’’ by Robert Crawford; ‘Core 
Tests and Specifications,’ by H. M. Lane; “ Test- 
ing Moulding Sands under Commercial Conditions,”’ 
by Prof. E. A. Johnson; ‘‘ Vital Points in Foundry 
Practice,’ by J. J. Wilson; “The Carnegie In- 


afternoon.—Excursion to Bismark 
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stitute of Technology,’ by Dean C. B. Connelley; 
‘*Put Your House in Order,” by Frederic A. Park- 
hurst, M.E.; ‘‘ The Need of a Common-Sense System 
for the Foundry,’ by E. W. Riker. 

Thursday (October 16), Afternoon Session.—*‘ Iron, 
Where Does it All Go fo?’ by D. C. Wilson; ‘ On 
the Relative Value of Foundry Flour, with Simple 
Methods of Testing,’’ by G. 8S. Evans; ‘‘ Memoranda 
on Accident Prevention,’’ by Thos. D. West; ‘‘ The 
Use of Powdered Coal as Fuel,” by W. S. Quigley; 
‘‘Memorandum on the Centrifugal Blower for the 
Foundry,’ by Dr. R. Moldenke; ‘ Oxy-Acetylene 
Welding and Cutting,’’ by W. 8S. Hoyt. 


American Institute of Metals. 


The programme of this Institute’s session included 
the following Papers :— 

Tuesday, October 14.—‘‘ Report of Official Chem- 
ist,’’ by C. F. Woods; ‘‘ Report of Bureau of Mines,” 
by C. L. Parsons; ‘“‘ Report of Bureau of Standards,” 
by G. H. Clamer; ‘‘ Internal Strain in Bronze Cast- 
ings,’ by J. E. Howard; ‘“‘ Work in Metals of the 
Bureau of Standards,’ by G. K. Burgess; ‘‘ Nomen- 
clature of Non-Ferrous -Alloys,’’ by G. B. Burgess; 
‘* Brass Foundry of the Future,’ by C. P. Karr. 

Wednesday, October 15.—‘‘ Efficiency Engineering 
in the Foundry,’ by E. A. Barnes; ‘“‘ Scientific 
Management,”’ by W. M. Corse; ‘‘ Scientific Manage- 
ment,’ by F. <A. Parkhurst; ‘‘ How Scientific 
Management Works in Our Plant,’’ by C. B. Bohn; 
‘*Core Room Economics,’ by O. F. Flumerfelt; 
‘Boiling of Metals,’’ by Dr. J. W. Richards. 

Thursday, October 16.—‘‘ Producer Gas for Brass 
Melting,’ by E. F. Bulmahn; ‘‘ Commercial Opera- 
tion of the Hering Furnace,’’ by G. H. Clamer; 
‘Silver Plating and Spotting-out,’”’ by C. F. Bur- 
gess; ‘Fluxes for Soft Solders,’”’ by W. Arthur; 
‘Aluminium Solders,’’ by W. Arthur; ‘‘ Approxi- 
mate Melting Points of some Commercial Alloys,” 


by A. B. Norton and H. W. Gillet. 








Bearing Metals and Tests. 


Mr. T. Lynch, of the Westinghouse Electric and 
Manufacturing Company, contributed to the pro- 
ceedings of the Congress of the International Asso- 
ciation for Testing Materials a Paper, entitled ‘‘ A 
Study of Bearing Metals and Methods of Testing.’ 
The conclusions drawn as the result of the tests made 
and a large amount of service experience are thus 
stated by the author :—(1) The number of composi- 
tions of Babbitt metals should be as few as possible, 
preferably one of the tin-base and one of the lead- 
base, and each should be made the best of its class. 
(2) The constituent metals must be of superior grade, 
carefully tested and inspected, since the first requi- 
site is a good raw material. (3) The alloying or 
smelting is of vital importance, and must be so done 
that the high- and low-melting-point metals may be 
properly alloyed far below the melting point of some 
of the component parts. A temperature of 500 deg. 
C. and less has been found to be sufficient to obtain 
satisfactory alloying of Babbitt metal. The melted 
metal should at all times be kept covered with pow- 
dered charcoal or other protection from oxidation. 
(4) Pouring the Babbitt too cold tends to produce a 
granular or coarse crystal formation, and pouring it 
too hot tends to produce a softening effect. The 
lead-base Babbitt is not nearly as “ fool-proof”’ as 
the tin-base, and therefore the range of pouring 
temperature is more limited. However, a pouring 
temperature of 460 deg. C. (450 deg. to 470 deg. C.) 
for both lead-base and tin-base Babbitts has been 
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found to give most excellent results. 


(5) Heating 
the shell to 100 deg. to 150 deg. C. before the Bab- 
bitt is poured into it tends to prevent blowholes and 
similar defects, and also prevents the lining from 


shrinking away from the shell. (6) Babbitted bear- 
ings must not be jarred while the metal is solidify- 
ing, since any disturbance at this temperature tends 
to enlargement of the crystals and corresponding 
brittleness. (7) The matrix of the lining metal 
should be just stiff enough to support the hard crys- 
tals. These hard crystals should be as numerous as 
possible and yet not lie on each other to cause brittle- 
ness. (8) A Brinell hardness of 23.5 for lead-base and 
30 for tin-base Babbitts has been found to give most 
excellent results. These tests and suggestions are 
offered simply as a study to be furthered by those 
interested in applying Babbitted bearings to their 
several service conditions; and while no final decision 
can be reached as the result of these tests, they cer- 
tainly do emphasise the great importance of working 
closely to given compositions, and of following defi- 
nite processes checked by chemical tests, Brinell 
tests, hammer tests, careful supervision, and finally 
by the court of last resort, service. 








British Foundrymen’s Association 
Prize Scheme. 





It was decided at a recent General Council meet- 
ing of this Association to inaugurate a prize scheme 
in connection with the Papers presented before the 
Branches. It was decided that each Branch should 
choose the two best Papers read before it during the 
Session, and forward them to the General Secretary, 
and that the Awards Committee should select the 
best for the diploma. The rules for judging of 
Papers are as follows :— 

(1) That prizes be alloted to each Branch to be 
given to the member giving the best Paper, provided 
that the Paper is considered by the Committee to be 
worthy of the same. 

(2) That the award take the form of a framed 
diploma suitably inscribed, the cost not to exceed 
thirty shillings. Books or instruments to the same 
value may be had in preference. 

(3) That the Awards Committee consist of the 
Literary Committee of the Council of the Associa- 
tion, and the President of each Branch, or failing 


him, one of the members of the Council of the 
Branch, elected by that Council at their annual 
meeting. 


(4) All classes of members are eligible with the 
exception of members of the General Council. 

(5) All MSS. to be handed in to the Branch Secre- 
tory, who will transfer same to the General Secre- 
tary. 

(6) Maximum marks :—Originality of the subject 
or methods used, 100; original research carried out, 
200; thoroughness of acquaintance with the subject, 
100; industry of the writer in collecting data, 100; 
literary skill, 50. 








Scrap Brass in the Cupola. 

When melting scrap brass in a cupola, the brass 
can be tapped from the cupola in the same manner 
as iron, into clean ladles and poured into cast-iron 
ingot moulds. These should be well tapered inside 
to permit the ingot to drop out easily. After being 
poured, the metal solidifies rapidly so that one mould 
can be used repeatedly. When the moulds become 
too hot they can be cooled with water. The metal 


also can be cast in a sand bed, but the resulting 
ingots are not so clean looking. 

















Moulding a 


By J. G. 


The subject of this Paper is a crank case for a 
250-b.h.p. four-cylinder verticai gas engine, and the 
writer proposes to follow it through all the stages 
of its production, comprising moulding, coring and 
casting. Fig. 1 shows a longitudina! and cross- 
section of the casting required, the overall dimen- 
sions of which are 12 ft. by 5 ft. 2 in. by 4 ft. 2 in. 
From this. view it will be seen that although a pat- 











pees 














Fic. 1.—LoNGItupINAL AND CRoss SECTIONS OF 


CRANK CASE, 


tern can be made for the outside shape of the casting, 
the inside has to be formed by means of a core or 
cores, p 

Some founders make one large complete core, but 
we divide them into four parts, making the joints 






































Fie. 3.—Section or BED In wuicu MOULD 1s 
MADE. 


follow the edge of the internal ribs. By having 
loose ribs one box can be utilised for all four cores. 
It will be noticed on one side of the casting there 
is a recess close to the bottom flange. If the pat- 
tern were made to this shape it would not leave the 
sand, so this recess is formed by cores. The other 


* Paper presented before the Birmingham Branch of the 
British Foundrymen’s Association. 
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Crank Case. 


Robinson. 


cores required are for the four rectangular holes in 
each side, and the four round holes in the top. The 
prints for these cores are shown on the pattern in 
Fig. 2. Those on the sides are attached to the 
facings, and made to work loose, as they will not 
draw out of the sand with the pattern. 

Having decided how the pattern and core boxes 
shall be made, it will perhaps be advisable before 
proceeding with the actual moulding operations, to 
describe the tackle used. The use of a _ bottom 
part of a moulding box renders possible the bolt- 
ing together of all the parts to resist the pressure 
exerted when tha metal is poured into the mould. 
If, however, the bedding takes place in the floor, 
either the top part must be weightéd or some other 
provision made to resist this pressure. The castings 
under consideration are moulded in a pit sunk in the 
floor and provision for resisting the pressure of metal 
is made by using three binders across the bottom. 
These are connected to three simlar binders across 
the top, all the six being made of cast iron of 12 in. 
by 6 in. section, of sufficient length to extend over 
the full width of the pit. 





| 


Fic. 2.—PaTTERN, sHOWING CorRE PRINTS. 

After the bottom binders are fixed, wrought-iron 
links are placed under the ends and extend to the 
level of the foundry floor. Inside the links cast- 
iron stanchions which also extend to the same level 
are placed on the tops of the binders. The top of 
these stanchions forms the level of the joint. When 
the mould is completed, the top part takes a bearing 
on the stanchions. 

Cast-iron girders of the same length as the box are 
rext placed on and across these the three top binders 
are fixed. Other wrought-iron links with hook 
attachments are connected to the bottom links and 
threaded over the ends of the top binders, which 
are then lifted by the crane to pull tight on the 
links. This leaves a space between the long girders 
and the binders in which packings are placed, the 
whole being finally tightened up by means_ of 
wedges. 

These are the permanent arrangements of the pit 
(Fig. 3), which iis of sufficient size to accommodate 
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the largest castings we make, and can, of course, 
be used for smaller ones. It might here be stated 
that at the bottom of the pit a good coke bed is 
laid, which being sufficientiy low down is seldom 
disturbed. 

The pattern is now measured, and the pit dug out 
to suit whatever size of casting is required, the most 
important factor being the depth, as the bottom bed 
is what is first required for the placing of the pat- 
tern. Round the sides and ends sufficient clearance 
is allowed, but the depth from the top of the 
stanchions to the bottom bed must be such that 
when the pattern is placed on the bed, the top of it is 
level with the top of the stanchions. 

In the first instance the depth is made about 1} in. 
greater than that of the pattern, to allow for a 
thickness of facing sand. A pair of wood strips are 
fixed in the bottom (Fig. 4) sufficiently distant from 
each other to suit the core prints on the pattern 
and of the required length tor same. A straight- 
edge is placed across the tops of the stanchions, the 


Fic. 4.—Prerarinc Bottom Ben 

distance from the underside of this to the top of the 
strips in the bed being made equal to the full depth 
of the pattern. This being repeated at both ends, 
an equal depth is obtained at the four points of the 
strips, which are rammed firm in their places. The 
permanent stanchions being just a rough job, may 
not be dead level, but they are set true to a level 
before being finally fastened, after the bottom strips 
have been arranged at the proper depth. 

The sand between the two strips is dug up and 
shovelled out to a depth of about 1} in., facing sand 
being then filled in. This is well rammed both with 
a pegging and flat rammer to provide a firm bottom 
on which to rest the core prints on the pattern 
This is not a face with which the metal comes int» 
contact, so it can sately be rammed hard. Another 
straight-edge is now used long enough to reach across 
the two strips bedded in the bottom, the sand be- 





tween being made level throughout its entire length. 
We have now a perfectly leve: bed on which to piace 
the pattern. : 

The two strips are then taken out and the spaces 
left rammed up very firm, as any weak place on the 
bottom wiil be found by the metal during casting 
operations, owing to the depth of pressure. The 
pattern is then fixed in position, the core prints 
just resting on the bed. As previously mentioned, 
the bottom of the pit all round the edges of this bed 
is 14 in. lower than the bed face, thus leaving room 
for facing sand to be rammed under the bottom face 
of the pattern. After this has been carefully done 
all round, facing sand is applied up the sides of the 
pattern tor about 2 in., the remainder being filled 
in with floor sand. The bottom of the pit is then 
well rammed all over with pegging and flat rammers, 
particular attention being required to make a firm 
job on the round corner at the bottom of the pat- 
tern, for as all moulders who have experience of 
similar castings well know, any straining which 





Fic. 5.—PAtTTeRn 1n PLACE. 

occurs is invariably on the rounded edge. When 
this is completed there is practically a level edge all 
round the bottom equal in height to the upper edge 
of the rounded corner. 

For this casting two runners are required at each 
end, provision for which is now made. In order to 
show this more clearly the pattern has been with- 
drawn to obtain the photograph, Fig. 6. The in- 
runners are fixed level with the bottom face of the 
mould. The projecting facings on the end of the 
pattern necessitates rather long in-runners. The 
bottoms of these are formed by loam cakes 22 in. 
long and 10 in. wide. These are placed with one 
end about an inch under the edge of the pattern. 
The runner itself is formed in another core as shown. 
This is placed on top of the loam cake and butted 
against the pattern. The down runners are now 
placed on the loam cake, one side being against the 
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top core containing the in-runner. Sand is rammed 
round these to keep them in place, after which facing 
sand is applied next the pattern on the ends and 
floor sand filled in ready for the next ram. 

The sides of the pattern now receive attention, a 
row of straight irons being fixed along the whole 
length. A clear space, however, is left in the centre 
ot each of the core prints for the rectangular holes. 
his is necessary because provision has later to be 
made for fixing these cores in position. This is done 








Fic. 6.—Snowine Runners FIxeEp. 

by driving a wrought-iron stake down the back, thus 
forming a support to which wire can be attached. 
The wrought-iron stakes will be mentioned later. 
Facing sand is applied ali round, and the next ram 


is necessary to support the weight of these cores when 
being fixed. 

Ramming then continues in the ordinary way, 
except that on the ends long irons are placed be- 
tween the pattern and the down runners and a few 
straight irons between the core prints on the sides. 

When the ramming reaches the top of the side 
prints an additional number of straight irons are 
fixed about 1 in. apart over the top of the eight 
prints, forming a firm support for the sand round. 


eer 


| 
' 
' 
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Fig. 


7.—Movtp REapy ror Cores. 


The wrought-iron stakes before mentioned are then 
driven down, after which ramming continues up to 
the joint in the ordinary way. The down runners 
are then withdrawn and the holes covered with 




















Fic. 


8.—CoreE Boxes. Fie. 


of about 6 in. proceeded with in the ordinary way. 
Then another row of straight irons is fixed all round, 
followed by another ram, which brings us up to the 
recessed part of the pattern, where the last row of 
straight irons iis fixed all round. Another ram brings 
us up to the bottom edge of the core prints for 
rectangular holes, where flat irens are affixed to keep 
the print firm. These are 14 in. wide, } in. thick 
and extend 3 in. beyond each end of the print. This 


9.—GRIp vor MAIN Core. 





10.—SELECTION 
MADE. 


OF THE CoRES 


plates, an operation rendered essential owing to the 
employment of a broken runner. 

The joint being perfectly flat, after the application 
of parting sand, the top is lowered on. Measure- 
ments having been made for depth in commencing 
the job, and the pattern fixed accordingly, the top 
part rests on the stanchions from the binders pre- 
viously described. Before any sand is filled in, the 
down runners and also risers from five places along 
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each side are fixed. These risers are at the points 
where the ends and .cross-ribs join the side. The 
top is now rammed up to use green. Special facing 
sand is prepared, consisting of three parts of new 
and two parts of old sand well milled and riddled 
cn to a thickness of about 1 in. The bars in the box 
being fairly close, no gaggers are necessary, so it is 
simply rammed up with floor sand, after which guide 
stakes are driven in at the four corners. As there 
is no bottom box with pins, this is necessary for re- 
placing the top part later on. 

The runner and riser pegs are then withdrawn and 
the top lifted off. The plates over the down runners 
are removed and the runner pegs dropped in place 
again. The joint is swept off and watered round 
the pattern, and the main body of the pattern with- 
drawn, leaving the side facings and prints, ete., which 
were described as being loose, still in the mould. 


Provision is now made for the finishing of the 
mould. As it is necessary to have something for the 


moulder to stand on in the bottom, round wrought- 
iron plates rather smaller in diameter than the 
bottom core prints are placed where these have been. 














Fic. 12. 


Fic, 11.—Coring ComMENCED. 


These allow sufficient standing room and prevent the 
bottom from being damaged. Commencing at the 
joint and working downwards the task of finishing is 
now proceeded with. This work is done principally 
with a cork rubber, and in this matter I wish to ex- 
press very strong opinions. I consider that more than 
50 per cent. of the wasters made in a foundry are 
due to too much sleeking with a trowel, and that 
were a trowel used less and a rubber more the per- 
centage of wasters and the trouble to the foreman 
would be considerably reduced. 

The edges all round are well! sprigged and also the 
bottom of the mould face sprigged befcre the loose 
facings are withdrawn. Holes are cut out of the 
centres of the side prints, back to the stakes pre- 
viously mentioned, to which the cores are wired. 

After all finishing is completed, the mould is wet 
blacked, sleeked up with the tools and washed over 
with thin gum water (Fig. 7). It is now ready for 


crying, which is done by means of two portable 
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stoves. At the point where the hot blast enters the 
mould it is possible to obtain a red heat, and unless 
the face of the mould were in some way protected 
it would naturally be burnt. To afford this pro- 
tection sheet iron (usually old corrugated sheet iron) 
is laid along the bottom and up the sides. The top 
of the mould is then covered with cast-iron plates 


kept for this purpose, on which the stoves are 
placed. The drying is done during the night, as we 


always have a night man at work and electric power 
trom the Corporation mairs. 

At this stage we can turn our attention to the 
core making. The first core to be taken into con- 
sideration is the main body core. In the particular 
casting we are dealing with the box is made to suit 
each of the four divisions (Fig. 8). In some cases 
in the smaller engines the core box is made so that 
two cores can be rammed up at the same time. This 
has the advantage of helping to keep the box square, 
but in this case handling tis not so easy. It will be 
noticed that the box in question is securely bolted 
together, a practice which has often opened up an 
argument between the core-maker and the pattern- 





13.—Att Corres In PLACE. 
PLACE. 


maker as to whether it is better to have everything 
bolted up, and consequently a fixture, or to have the 
box made so that when the ramming of the core 
iis finished the bolts can be taken out and the box 
sides and end allowed to fall apart, leaving the core 
standing on the bottom plate. By doing this a 
certain amount of time spent in finishing can be 
saved, but we have found that when the cores are 
dried and ready for fixing in the mould they have 
heen out of true, gither through the box being 
rammed out of shape or not having been properly 
bolted together in the first place. For this reason 
these boxes are made a fixture, and have to suffer 
rapping in consequence, when the core is being lifted 
out. 

The box itself, as previously mentioned, is made 
so that with certan alterations to the inside ribs, 
ete., it will suit all four divisions. As all cores vary 
from each cther, a different set of core irons is re- 
quired for each. Jn the first place, a strong bottom 

















grate is made, having three staples cast in sufficiently 
long to reach to the top of the core for lifting pur- 
The total depth of the box is 4 ft. 2 in., 
and in addition te the bottom grate three others are 
used for strengthening the core, these being fixed in 
the box as shown. Each grate is kept at least 2 in. 
clear of the sides of the box to allow for contraction 
in the casting. The core-maker measures his box 
and makes his irons to suit, leaving spaces to clear 
the ribs, etc., inside. He is also particularly careful 
to see that no bars foul the lifting staples from the 
bottom grate. 

In some cases where a man is not familiar with the 
work it is necessary to have a template made by the 
pattern-maker for some of these grates, but at our 
own shop the man who usually makes them simply 
measures the inside of his box, marks out a square 
on his sand bed, takes the brackets, etec., out of the 
box, fixes them in position inside the square and 
stamps in his bars to clear. 

Having prepared the grates we are now ready to 
proceed with the making of the core. In the first 
place about 1 in. thickness of sand is rammed along 
the bottom of the box, the bottom grate being bedded 
on to this. A row of gaggers iis then fixed round 


poses. 
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faced up the sides of the box and vented, and ashes 
filled in as below. This is now rammed up to the 
height where the third grate is necessary. Im- 
mediately under this a row of straight irons is placed. 
These prevent the sand bursting away during drying. 
We have found that during drying the expansion of 
the grate has burst the sides of the core, and there 
being nothing to hold the sand underneath it has 
broken off in big patches. This the straight irons 
prevent. The next grate is now fixed and packings 
and ramming proceeded with exactly as below, ex- 
cept that additional rows of straight irons are used 
to carry the sand, which really overhangs on account 
of the taper up the sides of the box. All irons are 
kept 4 in. clear in case it should be found necessary 
to rub the core. 

When the core is rammed up to the top of the 
box and strickied off, a groove is cut all round, about 
4 in. from the edge. When the cores are fixed in 
position this is filled with soft loam to prevent the 
metal getting into the vents. It is now necessary to 
lift the core out of the box. This is done by hanging 
screw hooks on to the three staples which are carried 
through from the bottom grate. By this means it 
is possible to get a level lift with the crane, The 





Fic. 


to carry the sand in the 2-in. clearance mentioned. 
Sand is then filled in and rammed up to the level of 
the top of the grate. At this point packings to 
carry the weight of the upper core grates are fixed. 
These usually consist of three bricks on end, as shown 
in Fig. 9. A row of straight irons is next placed 
close on to the grate all round. These strengthen 
the bottom of the core and prevent the same from 
splitting for any distance up when placed on the 
plate for drying. Sand is now faced up the sides 
of the box to the level of the brackets in the bottom, 
where there is a set-off in the core forming pockets 
of sand to be carried. After this sand us packed 
in position the whole is well vented to the sides and 
bottom of the box with a } in. vent wire. 

The centre is now filled in with ashes, leaving 
about 4 in. of sand on the outside. All is now 
rammed up to the level of the projection, and the 
next grate is placed in position. It will be noticed 
that the prods are fixed downwards, and are for the 
purpose of carrying the sand in the pockets. A few 
gaggers are fixed to carry the sand where the prods 
miss, after which packings are again fixed, sand 


14.—FINnisHED Movutp Rerapy 


For POURING. 


box is well rapped, the weight being taken by the 
crane. Directly the core moves it is practicaily clear 
on account of the taper, and as it is so well gaggered 
and ironed very little sand drops off during the 
operation. 

Whilst it is hung up in the crane the bottom 15 
made good and finished. The core is then lowered 
on to a plate ready for conveyance into the drying 
stove. Loose parts are removed, and the remainder 
finished and wet blacked. The bottom of the core 
is blacked after drying. 

The remainder of the cores are quite simple. The 
round ones for the bottom are made in oil-sand, and 
form a strong support for the main core to rest upon. 
The cores for the inspection holes at one side are 
plain and of an even thickness, but on the other side 
they are made tapering to suit the shape of the 
pattern. These are also made iin oil-sand, but it will 
be noticed there is an open space in the centre show- 
ing the grates used for carrying same. These are 
utilised later for wiring these cores into position. 

The following morning the stoves and plates are re- 
moved, the wrought-iron plates taken out and the 
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work of coring begun. This usually occupies two 
days. All the smail cores are fixed the first day, 
after which there is a certain amount of patching 
and blacking to be done, which requires drying 
(Fig. 10). For this purpose the drying apparatus is 
rigged up again and blown for about tour hours 
during the following night. This dries all the patches 
and prevents moisture striking back in the bottom 
of the mould. 

The first cores to be fixed are the ones on the sides 
for the inspection holes. A twisted wire is looped 
round the wrought-iron stake which iis driven down 
the back of the prints, and the core placed in the 
print. The wire is then threaded through the grate 
left bare for that purpose and then twisted up tight. 
This operation is repeated on all the eight cores. 
These having been fixed. a straight-edge is tried 
along all the faces to find out whether they project 
the correct distance from the face of the mould, so 
as to leave the space required for the thickness of 
metal. Any variation can be rubbed off and a true 
face provided tor the main body cores to fit against. 

The two cores under the flange and the smaller 
cores are now fixed, and the spaces in the centre of 
the side inspection cores filled with core sand, dressed 
off and blacked. The bottom of the mould tis cleaned 








Fie, 15.—FinisHep Casting or CRANK CASE. 


cut and the plates in the round prints removed. 
The round cores are then placed in position. As the 
edges of the prints for these cores sometimes get 
disturbed, the centres are carefully measured to 
ensure their being correct. The sand round them is 
made good and all places that have been patched are 
blacked. The round plates are then placed on the 
tops of the cores, as an extra protection for the next 
night’s drying. This is necessary on account of their 
being made in oil-sand. The same applies to the 
side cores, which are protected as on the first oc- 
casion of drying. As previously remarked, the mould 
is warmed up again during the night, and on the 
following day the only cores to be fixed are the main 
bedy cores. The mould 1s now carefully cleaned out, 
as when these cores are fixed it should be ready for 
closing. 

The end cores are fixed first, Fig. 11, as mentioned 
during the core-making. These have three staples 
for lifting purposes. Screw hooks are attached to 
these staples, by which means a perfect adjustment 
for levelling the core is obtained. This having been 
done, whiting is placed on the round core in the 
bottom, on which the body core rests, and pieces of 
clay on the places which project under the bottom 
edge of the body core tio assure correct spaces for 
metal. The core is now lowered into position, the 








side cores being a guide to work to, whilst on the 
end a thickness piece of wood is used. 

When down in positon the spaces left for metal 
all round are tried with thickness pieccs to ensure 
their being correct; after this the core is lifted out 
and all thicknesses of clay measured. The whiting 
mentioned shows when the core has rested evenly on 
the bottom bearing. The side cores are inspected to 
find if anything has crushed, and when all is satis- 
factory the core is again lowered into position, pieces 
ot waste, etc., being placed in the spaces on the 
top to prevent anything dropping down. The other 
end core and middle cores are fixed in like manner, 
except that extra precaution must be taken over the 
Jast core, which has to fit against the other cores on 
all four sides. 

During the time the cores are being fixed, one 
man is finishing the top. When the top is lifted ott 
the pattern there is a guide showing where the out- 
line of the pattern comes, from which measurements 
can be made to mark off all the places where the 
metal comes in contact with the top part. These 
places are all face sprigged, as are any other soft 
places, e.g., under the box bars, and made good. A 
good coating of plumbago is well rubbed in. The 
position where the vents in each body core will come 
against the top part is ascertained, and holes are 
cut through the sand to correspond with them. 

The top is now turned over ready for lowering on 
to the mould. Previous to this all the grooves in 
the top of the body cores are filled with soft loam 
(Fig. 13), over which paper is placed to prevent 
cohesion with the top part. The top is lowered into 
position and then lifted off. All the cores are in- 
spected to ensure the top has touched everywhere it 
should, and that no crushing has occurred. All 
heing satisfactory, the waste, etc., packed in the 
spaces during coring lis removed, and the top again 
placed on. Care is taken to ensure that the box 
edges rest on the six stanchicns mentioned when pre- 
paring the pit. If necessary, iron wedges are driven 
in these places. 
The runners pegs are now fixed, and the pouring 
basin made. Clays are placed over the risers and 
bushes or risers boxes placed over them. The binders 
for bolting down are now fixed. 
are first laid on; then the others across and the 
links fixed over the ends. The centre binder is now 
lifted by the crane, packings are placed under each 
end on to the side binder and wedged firm, the end 
binders then being treated in the same manner. 
Everything is now ready for casting (Fig. 14), after 
which operation we sincerely hope the casting will 
turn out gocd. This is left in the sand all next day 
and taken out the day following. Fig. 15 shows the 
finished casting. 


The two side ones 








Model Engineering and Scientific Exhibition. 


The fourth Exhibition of models, tools, and scientific 
apparatus, organised by the proprietors of “ The 
Model Engineer,”’ was held at the Royal Horticultural 
Hall, Westminster, S.W., from October 10 to 18. 
There was a splendid entry of engineering models 
from all parts of the Kingdom for the various com- 
petitions, and some very interesting exhibits were 
shown in the loan section. Special rooms were de- 
voted to wireless telegraphy in operation, and to aero- 
plane models of all kinds, while a completely equipped 
workshop was manned by members of the London 
Society of Model and Experimental Engineers, who 
gave demonstrations of model making and workshop 
operations. The principal model yachting and power 
boat clubs of London showed their latest craft, and 
this section included the team of English boats which 
recently won the International Championship at Paris, 

















THE FOUNDRY TRADE JOURNAL, 711 





Making a Pipe to Template. 





By F. Andrew. 


The making of pipes to template is a method often 
resorted to in fixing the last of a series, or in replac- 
ing a defective pipe, of an irregular shape or otherwise. 
In replacing an existing pipe, the old one is often 
used as a template, from which the new one is set 
out. Where the piping is new, a wood template is 
made for the closing pipe, which may take the form 
of an elbow, straight length, or almost any shape, 
with perhaps branches on the sides in addition. A 
complicated example is taken in the following descrip- 
tion. 

Four pipes are shown in Fig. 1, each running in a 
different direction, and it is assumed that these are to 
be connected by means of an elbow pipe from a to b, 
and two short branches from ¢ and d, at right angles 
to the long arm of the elbow, The patternmaker 
proceeds to make the template, by fastening to each 









flange a wooden flange of the same size, with bolt 
holes to correspond. By means of stout strips, which 
are made to follow the shape of pipe required, the 
four wooden flanges are firmly connected, so as to 
retain their positions relative to each other, and the 
bolts removed. 

On removal, the template requires further treatment 
before it is ready for the moulder, as the wooden 
flanges occupy the same position as will those of the 
finished pipe casting, and allowance will therefore 





have to be made for contraction and machining. For 
this purpose, thickness strips are added to each flange. 

First, the short end of the elbow is measured, and 
contraction and facing-up allowance from flange to 
centre line of pipe added to flange a. Next, similar 
allowance is added to flange b, for the length from 
centre line of short end to face of flange 6. The 
allowance added to flanges ¢ and d must be in two 
directions, one for contraction from centre line of 
elbow to the centre of branch flange, the other for 
contraction and facing for the distance from face of 
flange to centre line of pipe. 


Fig. 2 shows the template with the additions made 
as above, and attention is drawn specially to the 
branches and the allowance for contraction in length 


of the body of pipe. In this view’ the 
template is shown as_ bedded in _ the sand, 
the main (elbow) pipe being levelled. Provision 


is made under the bottom branch for bringing away 
the vent by means of a coke bed underneath and ex- 
tending to one side, an outlet being provided before 
closing the mould, by piercing the joint a few times 
with a thick vent wire. 

By means of square wooden stakes with good faces, 
the moulder makes preparation for ensuring the cor- 
rect placing of the flange patterns, two stakes to either 
flange, and an additional one at one side of each 
flange, as shown in Fig. 2, The bottom branch flange 
requires different treatment, and after being made 
firm underneath with facing sand, is staked round the 
piece added for contraction, which is a little further 
trom the bend than the flange it is fastened to. The 
whole of the stakes being in position, and the sand 
under each flange made firm, the template is with- 





drawn and the half of a flange pattern set to the 
stakes in each case and levelled, the stakes being 
marked along the joint of the flange, which will also 
be level with the mould joint. Fig. 3 shows a half 
flange levelled, and illustrate how, later, the level or 
joint mark is transferred to the face of the template 
flanges, to serve as a guide to the patternmaker in 











Fig. 6. 
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Fie. 7. 


preparing small templates for setting the bolt-hole 
cores. A half-flange is placed up to the stakes in the 
bottom branch, and the joint line made to come in 
line with the faces of two stakes, as an aid to trans- 
ferring the line to the template flange 








~T 
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The pattern-maker makes his small templates as 
Fig. 4, and sets the flat side of print of same to the 
joint line on the template flanges, made by the 
moulder, the holes in the core template being opposite 
to those that served to bolt the template flanges in 
position, as in Fig. 5. Whereas the print on the core 
templates for the two main flanges, and that of the 
side branch, are on the face side of the flange, that 
on the bottom branch must be fixed to the back, so 
that when in use, the print being uppermost, it can 
be more easily set to the two stakes which mark the 
joint line. 

Reverting to the mould, the flanges are replaced, 
levelled and made firm, and the spaces between fitted 
with pieces of pipe pattern to suit the shape desired, 









































and projecting beyond the flanges somewhat. These 
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Fic. 8. 


are also rammed round and facing sand applied where 
necessary, the whole being rammed up to the joint 
level, without removing the wooden stakes. After the 
joint has been made in the rough, a hole is dug round 
the guides locating the bottom branch flange, which 
is then bared, A joint is made level with its upper 
surface, and the body pattern of the pipe immediately 
above removed. A piece of pipe pattern with a print 
at one end is now required, of such a length that the 
upper end will come level with the bottom of the body 
pattern which has been removed. This short piece of 
pattern is put in position, the print passing through 
the hole in the centre of the flange, and resting on a 
firm sand bottom. A cake core of sufficient size to 
well cover the flange, and with a hole in the centre 
to suit the body of the branch, is next fitted and 
staked. 
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make sure that the small cores are not washed out of 
position by the metal, they are fixed with sprigs and 
the cake core again put in position. Fig. 6 shows 
a plan of the mould joint in the rough, also the flange 
mould for the bottom branch, with cores in position, 
and the joint line used for determining their position 
from the template. Fig. 7 shows in elevation a sec- 
tion through the bottom branch, with flange cores,. 
cake core, branch body and pattern for body of pipe, 
each in position, also showing the pesition of the 
coke bed required for carrying away the vent from 
the branch core. 

The whole can now be covered and rammed level 
with the main joint, which,can be completed. The 
stakes round the flanges can also be removed, and 
small brackets, one at each side of either flange, used 
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to keep the flanges in their correct position. Fig, 8 
shows the completed joint and the brackets referred to, 
in position. As it is unlikely that a proper pipe box 
of the correct shape to fit the pipe would be obtain- 
able, an ordinary flat box is used and this requires a 
double joint, one level with the centre of pipe, the 
other level with top of the flanges, the rise, which in 
this case will be about 6 in., being made by a sloping 
joint which connects the two. 

The box is next placed in position resting on the 
upper joint, the down-runner peg placed suitably, lift- 
ing screws put in the flanges to bring them away when 
the top is lifted, and provision made for loosening. 
The bottom joint is covered with a thin layer of sand 
all round the pattern, to serve as a bed for the 
gaggers used for lifting the body of sand which comes 
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The cake core; branch pattern and flange are then 
removed, and the flange mould finished, blacked and 
the cores set by the template, working the flat side of 
the half-round print to the joint mark obtained by 
putting a short straight-edge across the two stakes 
which were put in for that purpose. These stakes can 
now be withdrawn and their places made good, and to 


Fic. 11. 


below the bottom edge of the box. After gaggering 
the box is filled in and rammed firmly by stages up to 
the top, care being taken that the runner does not 
come too near the pattern. The box is next staked 
to ensure its return to same position after removal, 
care being taken to keep well clear of the bottom 
branch, to avoid disturbance of the finished flange. 
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The box is then vented by a thin wire immediately 
over the top of the pipe pattern, the runner peg with- 
drawn, and the pattern loosened by means of a pointed 
bar and a hammer, throuzh the holes’ prepared. These 
holes are afterwards filled in, the lifting screws in the 
flanges secured, and the top removed and placed on a 
pair of trestles, resting on a pair of trunnions, which 
serve for turning the box over for finishing purposes. 
The patterns are withdrawn, and chaplets or supports 
body core will rest are made firm, and the whole of 
the mould is finished and blacked. Care is_ re- 
quired to prevent sand getting down the bottom branch 
body, such sand being difficult to remove, 

The chaplets are then set to the correct height to 
give the thickness of metal required, the flange cores 
put in, set by template and made firm. The bottom 
branch core is fitted in its print and set to correct 
height, the vent being closed at the upper end, and 
carried away from the bottom to the coke bed pre- 
viously prepared for this purpose. Fig. 9 shows all 
cores in position, with the plates on which the chap- 
let stems will rest, one each on the branch at side, the 
elbow, and the straight length. The runners are also 
shown, and the method of bringing the vent away 
from the coke bed, this being accomplished by means 
of several holes made with a stout vent wire from 
the joint down to the bed, the holes at the joint being 
connected by means of channels with the outside of 
the mould. 

Reference to Fig. 9 will show that the side 
branch core requires to b2 of special shape on account 
of the flange beng at an angle to the branch body. 
the method of obtaining the shape will be seen on 
referring to Fig. 10, and consists of rubbing the branch 
core at a to obtain the correct width of flange face at 
that side. The other side at b requires the width of 
flange face reducing, and this can be done by adding 
to the core on that side, cr, as is often done, left to 
be chipped off. All the cores being now fitted and 
made central in the different flanges, the top box, 
which has also been finished, is replaced in position 
in the stakes. The chaplet plates previously referred 
to, and shown in position on their respective cores, 
have been removed, and the stems, which project 
through the top box, are pressed down and given a 
few turns to mark a position for setting these plates 
when the top is again removed. 

This “ trying off,’’ as it is termed, is necessary to 
enable the moulder to see whether any crushing has 
occurred in the prints behind the flanges, and also to 
try the thickness shown by sprigs which have been 
left projecting at different parts of the mould, these 
sprigs being afterwards removed, Any dust or dirt 
which may have got into the mould is blown out, and 
the chaplet plates placed over the marks in the core 
caused by turning round the stems, after which the 
top box is again finally replaced. 

Fig. 11 shows the top after replacing, showing the 
runner box or pouring basin RB and the risers R. 
All the joints at the core prints are luted with wet 
floor sand, small pipes being placed in position to keep 
a clear passage for the vent and prevent metal enter- 
ing accidentally. Bearers are placed on the box edge 
to support cross-bars C B, which serve to support the 
weight necessary to resist the upward pressure of the 
metal on both mould and cores. The position of the 
weight is indicated by a dotted line across both cross- 
bars, and after being placed in position the chaplet 
stems C S must be prevented from lifting by means of 
packing and wedges placed between them ard _ the 
weight or cross-bar immediately above. 

After casting and cooling, the pipe is dressed and 
the cores removed, the casting being taken to the 
machine shop to be machined on the flange faces to 
the size of the original wooden template, from which 
have been removed all thickness pieces provided for 
contraction and facing-up allowances. 
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Cast-Iron Specifications and 
Inspection. 





In a brief Paper presented by R. S. McPherran 
before the Chicago Convention of the American 
Foundrymen’s Association, the writer put forth a 
plea for more uniformity in making specifications for 
and in the inspection of iron castings. There were, 
he said, specifications written calling for test bars 
1; in. by 12 in. round, 1 in. by 2 in. by 24 in., 1 in. 
by 1 in. by 12 in., 1 in. by 1 in. by 4 ft. 6 in, 
and 1 in. by 1 in. by 4 ft. 8 in., etc. Sometimes the 
bars were to be corrected to some definite sized bar, 
and sometimes to some unfamiliar quality factor. Some 
specifications called for transverse bars only, some 
for tensile only, and some for both. The minimum 
breaking load for 1 in. by 2 in. by 24 in. transverse 
bars varied from 1,700 to 2,500 lbs., and the tensile 
strength per square inch from 18,500 to 25,000 lbs. 
One specification called for a tensile strength of 
18,500 lbs., with an ‘‘allowable variatior. of 5 per 
cent. either way.’’ These different requirements on 
the part of engineers only served to confuse the 
manufacturer, and in the writer’s opinion much 
should be left to the judgment and experience of 
the manufacturer. 

Continuing, the author said:—In a shop where a 
certain kind of castings are a part of the regular 
output, the shop practice in making them is based 
on actual experience, both in manufacture and in 
service. A purchaser calling for changes from his 
shop practice should do so only after careful con- 
sideration of the situation and for some definite 
reason. It is too often the case that a specification 
is copied from some handbook and inserted bodily 
in a contract without regard to the class of material 
it is to cover. 

Specifications should be enforced with some con- 
sideration and evidence of good judgment. Reason- 
able latitude should be given the inspector in the 
interpretation of the specification clauses. Too 
severe a construction of a poorly written specifica- 
tion often causes unnecessary loss to the manufac- 
turer. In one case in the writer’s experience the 
specification for suction piping called for a breaking 
load of 2,200 Ibs. on a transverse bar 1 in. by 2 in. 
by 24 in. between supports. The same specification 
called for a tensile strength of 20,000 lbs. per square 
inch on bars cast to represent the steam cylinders. 
During the manufacture of this engine a set of 
transverse bars broke below 2,200 lbs., and caused 
the rejection of a suction pipe. The tensile bars 
from the same iron broke over 20,000 lbs. per square 
inch, which would have passed a high-pressure steam 
cylinder. We have here the anomaly of a material 
satisfactory for steam cylinders, but causing the re- 
jection of a suction pipe. 

The above is not to be taken as an argument 
against specifications or inspection, but only as an 
illustration of how both may be misapplied. 

In conclusion, the writer urged the members of the 
Association to bring into their specifications, whenever 
possible, the bar which forms the basis of the specifi- 
cations for cast iron and iron castings adopted by 
the Foundrymen’s Association some time ago, work- 
ing co-jointly with the American Society for Testing 
Materials. This bar, it will be remembered, is 1} in. 
round, cast on end in dry sand, and tested trans- 
versely on supports 12 in. apart. 








Berore the Sheffield Society of Engineers and 
Metallurgists last month Professor W. E. Dalby, 
M.Inst.C.E., F.R.S., Dean of the City and Guilds 
College, London, lectured on ‘ Load Extension 
Diagrams, and their Relation to the Structure of 
Metals.” 
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Economical Foundry Cost-Keeping Methods.* 


By E. W. Riker. 





No business is made a success by the cost system 
alone, though business success is rarely secured to its 
full extent without the aid of a cost system. It is 
the chief instrument used to obtain a high degree of 
efficiency through intelligent, energetic and enthusias- 
tic management, made practical by good organisation, 
permanent policies, and business integrity. 

Accurate cost control of a foundry by economical 
methods is possible beyond the question of a doubt. 
A foundry cost system can be devised to fit the 
foundry for which it is designed, that will absorb and 
account for every disbursement for material and 
labour, whether this it a direct or productive item or 
an indirect or non-productive charge. Furthermore, 
these disbursements may be separated or classified to 
divisions or departments of the foundry to show cur- 
rent costs of departments for efficiency in foundry 
management, and also separated and charged to classes 
of castings or to individual orders to show complete 
cost of product by classes or by specific orders. All 
of this can be tabulated and presented. weekly instead 
of monthly, as is done in some foundries. 

The usual divisions of an iron foundry recognised as 
productive departments are: A—cupola; B—core 
room; C—moulding; D—cleaning and chipping. 

The non-productive or indirect expenses, known as 
foundry expenses, overhead charges, or burden, in- 
clude: Superintendent and foremen, foundry clerks, 
Jispatching, yard men, general labourers, crane men, 
machinists, carpenters and blacksmiths, freight and 
cartage, pattern repairs and renewals, tool repairs 
and renewals, bad castings, defective castings. 

These expenses are taken care of through the medium 
of standing order numbers to which they are charged 
and tabulated for distribution to the productive de- 
partments and classes of castings as part of the costs, 
and further to inform the superintendent or foreman 
in charge, currently, of variations in this class of dis- 
bursements, to enable prompt action when any 
specific item or items show unusual increases. 

The power, heat, light, water, and protection ex- 
penses are treated in a manner similar to the other 
foundry expense disbursements and are distributed pro- 
portionately to the productive departments and classes. 

The fixed charges, such as fire insurance, indemnity 
insurance, depreciation and interest, are absorbed into 
cost of product, but are shown on the weekly report 
separately, for the reason that these items, being fixed, 
cannot be increased or decreased by act of the foun- 
dry superintendent or foreman and, therefore, should 
not be included with other items of foundry expenses 
which can be increased or decreased by the superin- 
tendent or foreman, according to the degree of effi- 
ciency he shows in the management of the foundry 
affairs. 

Foundry improvements or permanent investments, 
such as real estate, buildings, machine tools, general 
tools, patterns, power transmission, piping, electrical 
equipment, etc., are handled by the usual accounting 
methods applied to this class of property accounts, but 
the charges thereto are not absorbed in current cost 
of product, only their upkeep and depreciation, 

Starting with the raw material, a cupola report is 
prepared showing grades of pig-iron melted, with 


* Paper presented before the Philadelphia Foundrymen’s 
Association. 


quantity and value of each, and also quantity and 
value of machinery and foundry scrap to show total 
melt; from this is deducted the returns and_ bad cast- 
ings, which gives the net cost of metal melted. To 
this is added the cost of fuel and supplies, such as 
coke, gannister, fire clay, brick, limestones, etc., to- 
gether with the labour engaged upon the cupola work 
and the power consumed to give net cost of melt, 
which is reduced to a rate per pound of metal melted. 
From this melt and upon the cupola report the pounds 
of castings produced are shown. The cupola report 
also shows:—{1) Per cent. of good castings to gross 
melt; (2) per cent. of bad to total castings; (3) per 
cent. of returns to gross melt; (4) the melting loss; 
(5) the ratio of this loss to melt. 

The report is complete and includes every item of 
cost of cupola operation reduced to a net cost per 
pound of metal melted from the cupola spout to the 
ladle ready to pour, for subsequent use in ascertain- 
ing cost of castings per pound by classes and in total, 
or cost of castings by jobs or pieces. The report also 
is decidedly helpful to the foundry superintendent 
or foreman in measuring the efficiency of this im- 
portant foundry department. Similar reports are pre- 
pared for the core room, the moulding, cleaning, and 
chipping departments, to show cost of operation of 
these divisions, both for department efficiency and to 
include in the final summary of cost of castings. 

The overhead expenses are tabulated in one report 
to show the disbursements in detail covering this 
class of cost. This report also shows cost of power, 
heat, light, etc., and the amounts that are appor- 
tioned weekly to cover the fixed charges, Thus all 
money expended for material, labour, and foundry sup- 
plies, whether for direct or indirect use, is properly 
accounted for. Finally, all these reports are sum- 
marised on a cost-of-casting sheet to show total cost 
of operation by departments and total cost of cast- 
ings by classes, with notations of period or average 
costs to date for departments and classes. These 
several reports form the weekly cost statement with 
every item of cost absorbed and capable of proof with 
the books of account. 

Additional reports in the nature of statistics may 
be prepared from the weekly cost reports, arranged to 
show results comparatively by weeks as a further 
guide to the superintendent in his effort to promote 
efficiency. A statement of comparative results 
arranges facts developed in the cupola department 
relating to good castings, bad castings, returns, total 
from melt, melting loss, total melt, average melt per 
day, defective castings, cost of metal, ratio of foun- 
dry expense to productive labour, average castings per 
day, both good and bad, and per moulder, and other 
useful data to indicate to the foundry superintendent 
how these regular features of the foundry are run- 
ning along and what variations develop. An analysis 
of the product and of foundry expenses may also be 
arranged comparatively to inform the superintendent 
of variations in these items. 

These statistical statements are not actually a part 
of the weekly cost report, but are found helpful to 
the foundry management in watching the trend of 
affairs. 

In connection with the cost system and auxiliary to 
it, is a system of stock control which can be operated 
in a simple manner to properly regulate purchases of 
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material and foundry supplies and to properly govern 
their use. A stores and stock system not only pro- 
vides a current inventory, but effectively prevents 
careless and indifferent buying, overstocking and 
waste, and furnishes a means of inspection of this 
class of property that is desirable and helpful in the 
effort to economise in foundry material and supplies. 

One of the strongest and most effective features of 
the foundry cost system, outlined in this Paper, is the 
weekly report scheme, for the reason that reports 
compiled so frequently give the superintendent or 
foreman in charge of the foundry the opportunity to 
observe irregular developments in cost of operation. 
For this reason alone the weekly reports are much 
more valuable to the foundry management than are 
those which are prepared only once a month, 

In preparing the weekly report, the foundry cost 
clerk is assisted by suitable forms of recording and 
reporting data from the several departments which 
he needs for his report. This data comes to him 
daily on analysis sheets, thus assembling the figures 
needed for his weekly report each day to further en- 
able him to compile his report at the end of the week 
promptly and without serious effort. 

Two points in connection with the installation of a 
new cost system, whether in a foundry or other in- 
dustrial plant, must be considered and clearly under- 
stood, namely, it takes time and perseverance. Vari- 
ous elements must be reckoned with and various ob- 
stacles must be overcome, but above all, to make 
the cost system a complete success it must have the 
substantial support of the chief executive of the busi- 
ness against all obstacles and objections. 

A great deal depends upon the cost system; its 
elements must be thoroughly understood and 1t must 
absorb all items of cost, both direct and indirect. It 
is hazardous to the business to use cost figures that 
do not represent the total expenditures for labour, 
material, and expense, and which cannot be proved. 
It is not a difficult matter to ascertain accurately the 
amounts expended for direct labour and material ; 
this is quite simple, but just how to ascertain the 
overhead charges and apportion them equitably and 
correctly to be sure that all overhead expense is ab- 
sorbed, requires careful study and a knowledge of the 
subject obtained from years of actual practical ex- 
perience. 

As previously stated, the elements of a cost system 
must be thoroughly understood and correctly applied. 
These elements are :— 

(1) Material_—_That material which becomes part of 
the finished product. 

(2) Productive Labour.—That labour which can be 
determined by a specific amount or rate and can be 
directly charged into cost of product. 

(3) Factory Expense.—The large number of charges 
which are necessary to maintain productive labour in 
the operation of manufacture and which include all 
items of indirect labour and all repairs, power, heat, 
light, water, etc. 

(4) Administrative Expense.—Salaries of executives, 
office clerks, office expenses, etc. 

(5) Fixed Charges.—Taxes, fire insurance, indemnity 
insurance, depreciation, and interest, though the latter 
is not always regarded a fixed charge and often is 
omitted as such. 

(6) Selling Expense.—Represents all disbursements 
for disposing of the product, including branches, agen- 
cies, salesmen, etc. 

These six elements of cost cover all money expended 
except for improvements which add to the investment 
value, such as new buildings, new machinery, tools, 
and other equipment, Costs properly compiled must 
be classified and tabulated in accordance with the 
above elements. 

In conclusion, let us remember the real function of 
a cost system is not merely to record the cost of 


operations, but to submit data that can be used in- 
telligently to reduce costs; then it performs its duty 
and becomes the most valuable agent known to pro- 
mote foundry and factory efficiency. The logical 
conclusion, the common sense of the condition, is 
that every foundry and every industrial plant needs 
a reliable cost system to present in an orderly manner, 
regularly, the facts relating to the business com- 
pletely, to tell the story week by week of the actual 
current business conditions with exact costs of opera- 
tions by divisions and departments. 








National Gas Exhibition. 

An exhibition which was held last month in con- 
nection with the National Gas Congress at the In- 
ternational Exhibition Halls, Shepherd’s Bush, Lon- 
don, was a striking tribute to the progress which 
gas has made of recent years in industrial opera- 
tions. The exhibition was held under the auspices 
and control of a committee representing the Insti- 
tution of Gas Engineers, the Society of British 
Gas Industries, the British Commercial Gas Asso- 
ciation, and the leading gas companies and Corpora- 
tion gas committees of the United Kingdom, to com- 
memorate the jubilee of the Institution of Gas En- 
gineers and the centenary of public gas supply. It 
comprised a large variety of plant and appnances, 
in connection with the generation and utilisation of 
gas, and afforded an excellent opportunity of study- 
ing the industrial applications of that fuel. A large 
variety of plant and appliances was on view. 
Amongst that of particular interest to the foundry 
was a small hardening shop shown in operation by 
Messrs. Sanderson Brothers & Newbould, Limited, 
of Sheffield, and equipped with an oven and an oil 
tempering furnace, and also with apparatus for 
breaking the steel to show the fractures after it has 
been subjected to the different heat treatments. 
This exhibit well illustrated the care and accuracy 
required for the heat treatment of tool steels. A 
considerable variety of furnaces and muffles suitah 
for metallurgical work were also on view. Those by 
the Richmond Gas Stove and Meter Company, 
Limited, Warrington, included a natural-draft twin 
oven for hardening (low-pressure gas), a low-pres- 
sure gas and high-pressure air oven for annealing, 
hardening, etc., and a low-pressure gas salt bath for 
hardening steel. Messrs. John Wright & Company, 
of Birmingham, had on view a cyanide hardening 
furnace for engraver’s rollers, plates, etc., a high- 
pressure gas crucible melting furnace, suitable for 
aluminium, gun-metal, ete., a high-pressure gas 
300-lb. tilting crucible furnace for alloys up to copper, 
and other furnaces. Messrs. Fletcher, Russell & 
Company, Limited, Warrington, installed a gas-fired 
enamelling and annealing shop, in which were to be 
seen in operation a high-speed steel furnace for 
hardening cutters, dies, tools, etc., two -muffle fur- 
naces for tempering, hardening, case-hardening, 
annealing, etc., and a gas-heated lead bath. Another 
exhibit by this firm was a low-pressure gas oil bath 
for tempering steel, while also shown was one of their 
low-pressure gas and high-pressure air double 
crucible furnaces for all metals, including steel. A 
working exhibit of considerable interest illustrated 
the application of gas-firing in the casting of 
aluminium. Mr. R. W. Coan, Goswell Road, Lon- 
don, E.C., had installed a small foundry, in which 
the processes of moulding, melting the metal and 
castings were being carried on. A tilting crucible 
furnace by Messrs. John Wright & Company, and 
a small fixed crucible furnace, by the same makers, 
were included in the equipment of this model 
foundry. 
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Notes on the History of Founding. 


In the course of his inaugural Presidential address 
before the Scottish Branch of the British Foundry- 
men’s Association, Proressor A. CaMPion said :— 

The art of melting and casting metals is considered 
by antiquaries to have been practised before the days 
ot written history. Whether that is correct or not, 
it is certain that bronze castings were produced 
2,000 B.C, by the ancient Egyptians by the ‘“‘lost wax” 
process, using loam moulds. In early Jewish history 
we read that Goliath of Gath went into battle witn 
a brass helmet on his head and a target of brass 
between his shoulders. In the book of Joshua refer- 
ence is made to the vessels of brass and iron captured 
at the fall of Jericho and the prophet Isaiah says 
‘““Who hath formed a god, or molten a graven 
image.” Hiram of Tyre, who cast the bronze pillars 
for the Temple of Solomon, and who is described 
as “cunning to work all works in brass,’ had his 
foundry in the plains of Jordan where the ground 
was clayey. The father of Hiram was also a ‘'yrian 
brassfounder. 

The great bronze pillars of the Temple of Solomon 
are described as being 27 ft. long and 5 ft. 9 in. 
diameter, and reference is made to the great molten 
sea 15 ft. trom brim to brim and an handbreadth 
thick. We read also of the ten bases each having 
four wheels underneath, as follows: ‘‘ and the work 
ot the wheels was like the work of a chariot wheel, 
their axle-trees, and their naves and their felloes 
and their spokes were all molten.”’ It is doubtful 
whether or not patterns were used in the production 
of the pillars, but it is quite clear that patterns were 
used for the bases, as we read in the 7th chapter of 
the first book of Kings, and “ after this manner he 
made the ten bases; all of them had one casting, one 
measure, and one size.”’ 

These quotations are sufficient to- show the 
antiquity of both pattern-making and founding, as in 
the time of the building of the Temple of Solomon 
the brass-founding business had evidently been in 
existence for a considerable time, and had reached a 
high state of development. It would have been 
interesting to have had recorded the manner in which 
these large quantities of metal were melted and cast, 
but in all probability they were melted in clay pots 
and from a large number of these the metal was 
poured into the mould. This, of course, necessitated 
the employment of a very large number of workmen, 
but labour was cheaper and more abundant in those 
times than it is now. 

It is interesting to note that a similar method is 
used to-day in the great works of Krupp at Essen 
where exceedingly large ingots are made of crucible 
steel]. A small army of men is employed and crucible 
after crucible of metal is poured into the mould. 
Krupps have cast ingots which require about 200 
crucibles of metal to be teemed. 

The brass to which reference is made in the quota- 
tions given was not the alloy which we now know 
by that name, but was a copper-tin alloy such as we 
know at the present time as bronze or gunmetal. 
The alloys of copper and zinc which constitute the 
brasses of the present day were not known until 
many centuries after the time of the Temple. It 
may be of interest to some of you to know that 
Theophilus, an old German writer and skilled worker 
in metals, who lived in the second half of the eleventh 
century, gives as a suitable composition for casting 
bells copper containing one-fifth of its weight of tin. 
This is the composition specified by the British 
Admiralty to-day. 


Although iron and steel were known from the very 
earliest times, cast iron was not known until a com- 
paratively late date. The first records of cast iron 
indicate that it was in Sussex about 1345-1350 that 
it was produced, although one writer states that it 
was known in 1266. It appears highly probable that 
cast iron had often been made accidentally, when 
working easily-reducible ores with a larger excess of 
carbon, or having a keener draught than usual, 
betore its usefulness was realised. Once the possi- 
bilities of cast iron were appreciated, efforts were 
directed: to its production in larger quantities and 
at a more rapid rate. This led to the introduction 
of the blast furnace, the first stage in the develop- 
ment of ironfounding. Epoch-making discoveries and 
inventions soon followed. 

Professor Turner has placed the date of the intro- 
duction of the manufacture of iron castings in 
Britain as at least as early as 1490. A large cast- 
iron gun was cast in London in 1516, and in the 
yard of the Tower of London can be seen one or two 
large cannon which were sent over to Ireland in the 
reign of Henry VIII. and brought back to the Tower ; 
the date of their manutacture is about 1520. The 
first time that the use of cast iron in England is 
prominently noted was in 1543 when Ralph Hogge, 
of Bucksteed, in Sussex, made a cast-iron cannon. 
It appears most probable that this cannon was a 
direct casting. We have evidence that the casting 
of iron was in use in France to a considerable extent 
before this date, as Ralph Hogge was assisted in 
the work by Peter Baude, whom he had brought over 
from France to teach him up-to-date practice in iron- 
founding. Baude started a business of his own for 
the casting of cannon, for we are told that he had 
a ‘‘covenanted servant’’ who exceeded his master 
‘‘in his art of casting ordnance, making them 
cleaner and to better perfection.’’ A son of this 


** covenanted servant,’’ Thomas Johnston, is mentioned 


as being a “special workman and he cast for the 
Eari of Cumberland in 1595 42 great pieces of 
ordnance, each weighing 6,000 pounds.” 

By the time Elizabeth came to the throne the 
English founders appear to have taken the lead in 
skill and methods of casting cannon, as they appear 
to have exported considerable numbers to the Con- 
tinent. The fuel used for smelting and melting of 
iron at this period was entirely charcoal, and the 
increased consumption due to the rapid extension of 
the use of iron led to devastation of the forests of 
England. An Act was passed by James I. for- 
bidding the cutting of timber except in the forests 
of Sussex for the manufacture of charcoal for use 
in ironworks. At the time the Act was passed the 
total production of iron in Britain was 180,000 tons, 
but it rapidly dwindled to 17,300 tons in 1740, owing 
to the scarcity of fuel and the consequent shutting 
down of the furnaces. This shortage of charcoal led 
the ironmasters to look round for a substitute, and 
coal being abundant it was naturally put to trial. 
In 1612 Simon Sturtevant published a work, the title 
of which was “On Metallica, or the Treatise of 
Metallica, briefly comprehending the doctrine of 
diverse new inventions, but especially how to melt, 
and worke all kinds of mettle oares, irons and steeles 
with sea coales, pit coale and brush fewell.’’ Sturte- 
vant, however, had a rival, for there was another 
work entitled ‘‘A Treatise of Metallica, but not 
that which was published by Mr. Simon Sturtevant 
upon his patent, which is now by order cancelled 
and made voyd, whereupon Privilege by Patent is 
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granted to John Rovenzon, Esquire, for the making 
of iron and other materials, 1613.’’ 

Dud Dudley, in 1619, gave a great impetus to the 
iron trade when he obtained a patent from King 
James to make iron by a new method. His patent 
was declared to be related to ‘‘the mistere and arte 
of melting iron oare, and of making the same into 
ast iron workes or bars, with sea coales, or pit 
coales, in furnace with bellowes.’’ The story of Dud 
Dudley has been so often told, that it must be 
familiar to you all, and I will not dwell upon his 
futile attempts to rebuild the iron trade of Britain 
by the use of small coal which was thrown aside as 
waste at the collieries. It is a source of much grati- 
fication to all students of metallurgical history that 
the Staffordshire Iron and Steel Institute have re- 
cently erected a memorial to Dudley. 

Dud Dudley was not only an ironmaster but also 
a founder, for in his ‘‘ Metallum Martis’’ he spoke 
of this country being able to “supply His Sacred 
Majesties’ other territories with iron and iron wares 
and steel also, by iron and steel made with pit-coale, 
sea-coale, and peat; and thereby be helpful unto 
themselves and England and all plantations of His 
Majesties, on this side and beyond the line.”’ He 
also states : “ I also made all sorts of cast-iron wares, 
as brewing cysterns, pots, morters, and better and 
cheaper than any yet were made in these nations, with 
charcoles.”” Dudley recognised and was acquainted 
with three classes of pig-iron, for he says: ‘‘ Give 
me leave to mention that there be three sorts of cast 
iron, (1) the first sort is grey iron, (2) the second 
sort is motley iron, of which one part of the sowes, 
or piggs, is gray, the other part is white intermixt, 
(3) The third sort is called white iron; this is almost 
as white as bell-mettle, but in the furnace is least 
fined and the most terrestrial of the three; the 
motley iron is somewhat more fined, but the gray 
iron is most fined and more sufficient to make bar 
ironwork and tough iron to make ordnance, or any 
cast vessels.”’ 

It was about this time that the manufacture of 
cast iron was successfully conducted in Scotland. In 
1607 the first of the great Scottish ironmasters, Sir 
George Hay, who first proposed the substitution of 
pit coal for charcoal in the smelting of iron, began to 
produce iron in the neighbourhood of Gairloch. 
Under the control and guidance of Sir George Hay, 
great advances were made in the knowledge and 
practice of ironmaking. He put into use appliances 
superior to any previously used, and produced results 
more certain and more satisfactory than had been the 
custom and in a more economical manner. Not only 
was pig-iron made in these works, but also various 
forms of castings, including cannon. Many works 
were erected in various parts of Scotland, some of 
which had only a short life, whilst others, such as 
these at Bonawe, existed for about 150 years. 

The Carron Works were established in 1759, and 
gave the name to the guns known in history as Car- 
ronades, The Clyde Ironworks, started in 1788, are 
famed in the history, not alone of the Scottish iron 
industry, but of the iron industry of the world, as a 
scene of the struggles and successes of Neilson of 
hot-blast fame, and of the early training of David 
Mushet, the discoverer of black-band ironstone, which 
proved of such value to the Scottish iron industry. 

Blowing engines are supposed to have been first 
used at the Carron Ironworks, which were founded 
by Dr. John Roebuck, who encouraged and sup- 
ported financially James Watt in perfecting his 
steam engine, for which he was granted a patent in 
1769. I should like toe mention in this respect 
another name, one which is very often omitted 
from historical reviews—John Wilkinson. The whole 
credit is usually awarded to Watt for the production 





of the steam blowing engine, but it was not 
altogether successful until John Wilkinson discovered 
how to cast the cylinders and bore them. Wilkinson . 
was a strong believer in cast iron and iron castings. 
He built the first iron boat, which was the fore- 
runner of all subsequent iron and steel vessels. He 
also erected in Bilston a cast-iron chapel, which con- 
tained a cast-iron pulpit. When he died in 1814 he 
was by his own instructions buried in a cast-iron 
coffin and a cast-iron monument was erected over his 
grave. 

From this stage the foundry trade advanced by 
leaps and bounds, improvement after improvement 
being made in the manipulation and casting of iron 
when once the possibilities of the metal were appre- 
ciated. The foundry cupola originated and was de- 
veloped from the same source as the blast furnace— 
the ‘‘Stuckofen’’ or high bloomery in which 
wrought iron was made. By allowing the bottom to 
wear deeper, thus forming a well below the tuyere, 
and using more fuel and charging the furnace to a 
higher level, cast 1ron was produced. Instead of 
tapping the slag, as was done in making wrought 
iron, it was allowed to remain and the blast was thus 
prevented from getting to the iron and removing the 
carbon by oxidation. When used in this manner it 
was known as a blauofen furnace. Percy says, 
‘when blast furnaces are built slightly of brick only 
and hooped or cased with iron they are called cupola 
furnaces.”’ The foundry cupola differs trom a blast 
furnace only in minor details and is only used for the 
melting of iron. 

It. was not until the vear 1706 that ordinary iron 
castings were made regularly in Britain, and even 
then only by Dutch workmen who had been imported 
to make brass. The Dutch had been famous as bell 


founders for hundreds of years before this date. 


Abraham Darby, the manager of a Bristol brass 
foundry, in the year 1709, first successfully cast an 
iron pot from metal melted in a crucible in a char- 
coal furnace. It was more than a hundred years 
afterwards before anyone else managed to cast pots, 
so well did Darby and his assistant guard the secret. 
The name of Abraham Darby is renowned in the 
history of cast iron from the fact that he was the 
first to successfully make coke and use it instead of 
charcoal. Dud Dudley attempted to do so in 1618, 
but it was not until 1733 that Darby accomplished 
it. It is indeed difficult to describe the benefits con- 
ferred upon the iron trade by Darby’s invention. 
The productive capacity of the blast furnaces in- 
creased and the cost of pig-iron decreased, which 
paved the way for a much more extensive use of 
cast-iron articles, not only in this country, but 
throughout the world, and foundries increased both 
in numbers and in productive capacity. 


I have said that the foundry industry dates back 
to ancient times and has a magnificent record, and 
I think that the historical review which I have tried 
to present to you—incomplete as it is—will be suffi- 
cient to prove my statement. 

Continuing, Professor Campion urged the members 
of the Branch to forward to the Secretary at any 
time, for discussion at the meetings, any problems 
which arose in the course of their work. He also 
suggested that useful work could be done by collect- 
ing and condensing all possible information on one 
portion of a subject of science or practice and pre- 
senting it with one’s own observations and experi- 
ences. Anyone who would undertake such work 
would find that at whatever stage he might arrive 
he would acquire not only useful knowledge but m- 
creased mental powers to record and take advantage 
not only of his own experience but also that of 
others, The speaker concluded as follows ;— 
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This, I think, is the most important lesson that 
we learn from a study of the past history of the 
industry, when we think of what was accomplished 
in these early days, by men who, starting from very 
small beginnings, and by the exhibition of dogged 
perseverance and courage, were enabled to overcome 
enormous difficulties and to build up the great and 
important foundry industry. We learn that thte men 
who succeeded were those who devoted themselves 
earnestly and wholeheartedly to whatever subject 
they undertook, and put their whole being 
and energy into their lifework. I think, 
too, that we learn from past history that 
all the great discoveries and  epoch-making 
inventions have been the resuit of properly 
directed and systematic effort; and that mis-directed 
and spasmodic attempts have ended in failure. There 
are many matters of importance to the industry 
which require systematic investigation or standard- 
isation and which can perhaps be better treated by 
a combination of workers. This represents another 
direction in which this Association can promote the 
welfare of the industry, and TI am very glad to be 
able to announce that in this the Scottish Branch 
has taken the lead. 





Analytic Control of Foundry 
Materials. 


By H. S. Krpuinc. 


Whilst most large foundries utilise the services 
of the chemist for the analysis of the pig-irons and 
scrap they purchase, in order to secure uniformity 
in the castings produced, a few suggestions as to 
the other raw materials may be useful. In the first 
place, the coke should be more carefully sampled 
than is frequently the case. The writer was em- 
ployed for some considerable time on a coke plant 
and was there met by repeated complaints as to 
high sulphur in coke supplied to certain customers. 
These complaints aimost invariably proved to be 
due to erroneous methods of sampling. The outer 
and top ends of a piece of coke contain more sul- 
phur than the central portion, and care should be 
taken to secure equal portions of these parts. Fre- 
quently the sampling is left to an unskilled helper, 
who simpiy breaks off enough projecting corners to 
satisfy his conscience. The resulting mass (it can 
hardly be called a sample) may contain much more 
sulphur than the average, or it may contain !ess 
and so delight the heart of the foundryman with 
an unusually pure coke—according to the chemist’s 
report. The percentage of ash does not fluctuate 
to such an extent as the sulphur. 

The following figures are from a single piece of 
coke, and they clearly indicate the necessity for 
careful and intelligent sampling :— 


Sulphur. Ash 
. 1.30 


Outer end > es we 11.20 
Centre ... on die ~ ea 0.99 10.99 
Innerend ... we ins oda 1.40 11.20 


This was rather a poor coke. Generally the sulphur 
in centre will be under 0.60 per cent. A reasonable 
specification for coke is as follows :—Sulphur, under 
0.75 per cent. if possible, maximum 0.90 per cent. ; 
ash, under 8.0 per cent. if possible, maximum, 
12.0 per cent. Moisture will vary according to the 
weather during transit, but in normal circumstances 
should be below 0.5 per cent. Volatile matter should 


not exceed 1.0 per cent. If above this it indicates 
incomplete coking. 

In many foundries, otherwise controlled by analy- 
sis, the limestone is quite neglected. This is a seri- 
ous error, as the cost of the analysis is quickly re- 
covered by the better working of the furnace when 
the stone is regularly tested. A limestone is only 
usetul for the lime it contains in excess of that 
necessary to flux itself. Some limestones contain 
so much silica that they are not able to unite with 
more than one-third of the silica that a pure stone 
is capable of fluxing. It is therefore desirable that 
the silica should not exceed 5.0 per cent. Magnesia 
should not be more than 2.0 per cent., as it tends 
to produce a less fusible slag. Moisture, as in 
case of coke, will vary according to the weather, 
but normally should be well under 1 per cent. The 
main constituent—carbonate of lime—should exceed 
90 per cent. in a reasonably pure stone, and may 
even reach 98 per cent. under favourable circum- 
stances in selected pieces. 

Pure ganister is a silica rock of about 98 per cent. 
purity, but the ganister usually sold for cupola re- 
pairs contains from 10 per cent. to 40 per cent. of 
fireclay, sometimes naturally, but possibly occasion- 
ally added in grinding the pure rock. This clay- 
ganister is usually supplied as a wet pulp contain- 
ing up to 30 per cent. of water. Water being very 
much cheaper than ganister or fireclay, it is desir- 
able to insist on comparative dryness of the material 
as delivered; and as fireclay is usually supplied in 
lumps not exceeding 10 per cent. of moisture, there 
might prove some economy to large consumers in 
buying high-grade ganister nearly dry and _incor- 
porating a sufficient quantity of fireclay to render 
the mixture properly plastic. Supposing an eight- 
ton truck of ganister to be delivered with 25 per 
cent. of moisture; this means that 2 tons of water 
are purchased at the price of ganister. Any moisture 
in excess of that necessary to render the ganister 
workable is objectionable, because it all has to be 
evaporated before the repair is able to stand the 
melting heat. This means an unnecessary expense 
for drying-fires in addition to the original direct 
loss. 

Fireclays vary greatly in their composition, and no 
definite specification can be given, though each locality 
can generally prepare its own standard. In general 
terms, the oxide of iron should not exceed 2.0 per 
cent., and the alkalies should: be as low as possible, 
certainly never above 1 per cent., as the alkaline sili- 
cates are very fusible. Lime and magnesia should 
each be under 0.5 per cent., as they, too, form readily 
fusible silicates. The ideal clay would contain merely 
silicates of alumina and be practically infusible. 

In preparing a specification for moulding sand, local 
conditions are a controlling factor, but an excellent 
sand is represented by the following:—Silica, not 
under 84 per cent.; alumina, not over 10 per cent. ; 
lime, not over 1.25 per cent.; loss on ignition, not to 
exceed 3 ver cent. 

Numerous other materials are well worth a little 
inquiry, and it will frequently be found that the cost 
of an occasional analysis is repaid fully by the reduced 
foundry costs and the improved results. It should 
be remembered that analytic control does not mean 
analysing all materials, recording the results, and 
never attempting to secure the best composition for 
each material. This simply leads the practical foun- 
dryman to ignore the laboratory entirely. The aim of 
an efficient foundry chemist should be to assist the 
foundryman by directing him to the best materials 
available, and by systematically checking deliveries, 
avoiding subsequent troubles due to the use of impure 
or unsuitable materials. 
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Some Difficulties in Pouring Steel Castings. 
By R. A. Bull. 





Beginning first with the ladle as a unit and the 
necessity for keeping it suspended from the trolley, 
it is a most unsafe practice to use chains for the 
ladle crane. Wire rope has superseded the chain 
on the drums of most of the modern pouring trolleys, 
but not on all. The reason for the use of the rope 
is obvious. Many a poorly-welded Jink shows no sur- 
face defect, while a wire rope gives warning of ex- 
cessive wear and weakness by the parting of the out- 
side strands. 

The ladle bail should not only be forged of the best 
possible material, and designed with a high safety 
factor, but it should be jointed so as to relieve undue 
strains caused by sudden or unexpected movements 
of the crane bridge or trolley. A stiff sling hook-d 
over the ladle trunnion, rigidly attached to the cross 
arm, is not conducive to the flexibility which is 
sometimes very desirable and which undoubtedly pro- 
longs the safe life of the bail. The cross-arm sho.!d 
be provided with a shield to protect it somewhat 
from the heat underneath, and there should be an 
air space between shield and cross-arm. It is a good 
plan yearly to anneal the entire bail as well as the 
cranehook, to prevent crystallisation. 

In making up the stopper-rod, great care should be 
taken in the use of keys for securing the stopper- 
head. It is false economy to use a key more than 
once. A crystallised key may cause a heavy loss, 
and the cost of a new one is negligible. The joints 
between the sleeves of the stopper-rod, as well as 
those between the bricks of the ladle lining itself, 
should be carefully looked after. Sleeves, stopper- 
head and nozzle should be selected with great care, 
to see that none are cracked or patched, and that 
the contour of the nozzle enables the stopper-head 
t>» have a perfect seat. 

Having made up the rod, of course the clay joints 
should be well dried, like the clay lining of the 
ladle bricks; and in drying the ladle itself many 
believe an upright position to be preferable. Un- 
doubtedly the brick lining is thus less susceptible to 
displacement. Perfect lining would sometimes pre- 
vent those red spots which suddenly appear on 
the ladle plates, which are immediately followed by 
the melting of the latter and a very awkward break- 
ing out of the metal. The nozzle must be carefully 
set and well rammed in, and the lower portion should 
extend below the nozzle-plate sufficiently to enable 
the metal to clear the plate nicely and not become 
‘gummed ”’ at the outlet. 

The setting of the stopper-rod calls for nice ad- 
justment under somewhat unpleasant conditions. 
This can best be done under the direction of the 
nelter, so there can be no division of responsibility. 
In tapping the heat, the additions should be of 
moderate size to enable reasonably quick melting and 
thorough distribution. Large lumps of ferro-man- 
ganese, gravitating to the nozzle, may stick to the 
lip of the latter in a half melted condition, and cause 
a very bad shut-off. The melter should personally 
look after the size of the lumps constituting the addi- 
tions, and the introduction of these into the ladle, 
which should be regulated by the nature of the tap. 

Given a perfect heat and a perfect ladle, there 
should of course be a clean shut-off. But this is by 
no means always the case. The ladle-man or steel- 
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pourer may inadvertently open up too strongly on 
his first flask. Then if this initial mould is moder- 
ately small so as to fill quickly, the man whose hand 
operates the lever may have hot work cut out for 
him for a period. The steel pouring over the lip of 
the nozzle without any check from adjacént position 
of the stopper-head may seem determined to flow 
regardless of the movement of the lever. This is due 
to chilled steel adhering to the nozzle, preventing 
a perfect seat, and caused by a tempestuous flow 
of hot metal in excessive quantity over a compara- 
tively cold nozzle. A restricted flow, giving time 
for such a ‘‘skull” to melt away if it forms, is 
highly desirable on the first mould. Sometimes the 
stopper-head may stick to the uozzle at the start anu 
excessive pressure must be exerted on the lever, with 
the result that the stream may open in greater 
volume than intended, through the sudden release. 

Occasionally through careless manipulation of the 
lever, a very smal] amount of steel may trickle from 
the nozzle, which in itself may be of no consequence. 
This must be very closely guarded against by pinch- 
ing the stopper-head tightly at all times against 
the nozzle. An apparently insignificant dribble is 
very likely to cut the nozzle and produce a nasty 
leak. Once the nozzle begins to cut away, the teem- 
ing of the balance of the metal should be expedited 
with all possible dispatch by pouring the nearest and 
largest inoulds, for almost invariably the stream will 
soon become so large in area that the pouring cups 
will not accommodate it. 

Sometimes the stopper-head or the nozzle, or both, 
will wear away considerably during the pour, conse- 
quently increasing the height of the lever, and pre- 
venting the ladle-man from handling it with skill. 
This may itself cause the steel to trickle, with the 
bad possibilities before mentioned. An adjustable 
lever to meet such contingencies is far bétter than 
a hastily moved temporary platform on which to 
stand or a vertical addition to the end of the lever 
by means of a moulder’s shovel. 

A prolific source of leaks is cold metal, which en- 
courages the formation of skulls around the top of 
the nozzle. This cause is, of course, one easily deter- 
mined, and may give very serious trouble during the 
early pouring. The impact of the stopper-head on 
the nozzle, with both in a highly heated state, will 
make them wear down. But if they are of govoa 
material and perfectly sound, such wear should be 
uniform, 

I have seen leaks which experienced foundrymen 
have insisted were caused by the slag freezing on the 
top of the metal and binding the upper part of the 
stopper-rod. Suddenly the lever would refuse to 
budge, without anything being jammed on the out- 
side of the ladle, and finally come to the desired 
position, shutting off the stream after considerable 
metal had been lost. Obviously something had in- 
terfered with the operation of some part of the 
stopper-rod, but I believe slag to be too fragile to 
resist the force applied to the lever. What produced 
the trouble could only be surmised. 

I have not by any means enumerated all of the 
troubles experienced in pouring steel. Many of us 
have seen stopper-rods burn in two, stopper-hears 
burn off, and stoppers stick so tightly to nozzles 
that ‘‘ prickers’’ had to be resorted to to open them. 
Ii may be mentioned in passing that wooden prickers 
are to be preferred, as they will not fuse to the 
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semi-plastic metal sometimes present in the nozzle 
orifice. An ordinary gate-stick is always available 
and wi!l generally force an opening. 

I have not mentioned the skill requisite in pouring 
a perfect heat from a perfect ladle, to guarantee 
the best possible results in the castings. This is a 
very important matter, and if not given the needed 
attention may throw the blame for mis-run and 
cracked castings on the shoulders of the melter un- 
justly. A knowledge of the design of the mould 
itself, the manner in which it is gated, the approxi- 
mate weight of the casting, have a direct bearing 
upon the proper control of the stream. Insufficient 
feeding of heavy sections is not only productive of 
shrinkage cavities, but also, according to my ob- 
servation, of shrinkage cracks, when the cavities 
may not be in evidence. A large number of risers 
of moderate size enables better feeding than does 
a small number of very heavy sink-heads. But 
however these may be designed or placed, the ladle- 
man should hold his ladle over the mould till the 
risers are solidified past all hope of further feeding. 








The Nomenclature of Non-Ferrous 
Alloys * 





By Dr. G. K. Burcgss. 


We are witnessing an unprecedented activity in 
the development of the non-ferrous industries, accom- 
panied by the search, often rewarded with brilliant 
success, of new combinations of. metals suitable for 
special uses. It is only very recently, however, com- 
paratively speaking, that the equilibrium diagrams 
of our most common alloys such as the simple brasses 
and bronzes have been established, and most, if not 
practically all, of the three component sysiems, to 
say nothing of the more complex ones, are still to be 
determined. 

The art of preparing, mixing and applying them 
to industry in many cases has preceded by centuries 
the science of the constitution of the commoner non- 
ferrous alloys, and some of them possess names that 
date from times immemorial, and which no one would 
think of endeavouring to change—nor is this neces- 
sary. The question arises, however, whether it is not 
worth while, in view of the rapid development of 
special alloys to which are assigned a_ bewildering 
chaos of meaningless names, to endeavour to make 
provision for a more orderly naming of the non- 
ferrous alloys. 

Imagine what would be the status of the nomen- 
clature of organic chemistry to-day if there had not 
been developed at an early date a rational system 
of naming in terms of the constituents based in part 
on the existing names of the more common organic 
compounds; and I think we should all agree that the 
complexity of organic chemistry is at least as great 
as that of the non-ferrous alloys. 

In the realm of ferrous alloys and their naming, 
although there is some confusion, it is not nearly 
sv bad as with the non-ferrous alloys. Some rational- 
minded person, or persons, started saying ferro- 
silicon, ferro-manganese, etc., and the force of a good 
example soon established the habit of this simple 
nomenclature which is being rationally extended by 
the more precise numerical defining of terms such as 
40 ferro-silicon, 60 ferro-silicon, etc., to indicate ihe 
percentage of silicon or other element in the ferrous 
alloy. Such a numerical method has been tried in 
a few instances also for some of the non-ferrous 4l- 
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loys, for instance to indicate the nickel content in 
German silvers, but this practice is. by no means 
generally in vogue in either realm. 

We may cite another example—this time to pe 
avoided—from ferrous nomenclature, namely, the 
microscopic constituents, which, following the har- 
barous practice of the mineralogists, have been name1 
after distinguished metallographists and metallur- 
gists. These names were becoming of embarrass’ng 
number and beginning to create confusion as to 
their meaning and distinction, when the Inter- 
national Society of Testing Materials, at its Copen- 
hagen meeting, endeavoured to eliminate this con- 
fusion by reducing the number of terms used and 
defining them exactly. Fortunately, this phase of 
needless confusion and antiquated method of nomen- 
clature of microscopic constituents has not yet aris2n 
in the case of any of the non-ferrous alloys, and there 
is no reason why the mistake of such bad practice 
should be made a second time, since there are ade- 
quate names in the ordinary language of physical 
chemistry to provide for naming rationally all such 
constituents. 

Personal and ‘‘coined” names have been used, 
however, quite extensively in naming particular non- 
ferrous alloys or classes of alloys having very dis- 
tinctive properties. The extent to which this prac- 
tice should be encouraged in the future is a debatable 
question, but such monstrosities as ‘‘ manganese 
bronze’’—to mention but one flagrant case—do not 
reflect credit on any technical body of men accepting 
them. It 1s necessary, or, at least, highly desirable, 
if an effort is to be made to rationalise the naming 
of non-ferrous alloys that there be co-operation on 
the part of several classes of persons, ranging on the 
one hand from the practical foundryman or manu- 
facturer, to the scientific man, as represented by the 
physical chemist and metallographist, on the other 
hand. A common system of naming or identification 
and classification becomes imperative where several 
manufacturers are in competition; and it is further- 
more evident that in drawing up or meeting specifica- 
tions, a common language is equally desirable. Clear- 
cut definitions of alloys will serve oftentimes as a 
protection to the seller, and will aid the intelligent 
buyer. It is also evident that in framing a system 
of nomenclature, it would be advantageous to consider 
the desirability of fixing practical tolerances at least 
for some of the more common alloys and perhaps the 
principles on which such tolerances—or variations 
in the product from an accepted definition—can be 
worked out without too great difficulty. It is here 
that a knowledge of the equilibrium diagrams will 
b» of the greatest importance, since for some alloys 
the division line between two adjacent phases having 
very different properties is very sharp, while for 
others there is a gradual transition in properties, 
with change in composition. It is evident that 
specifications for the composition of the latter type 
may be less rigid than for the former in the region 
of a dividing line between two phases. In a more 
refined non-ferrous metallurgical age, we shall un- 
doubtedly see the manufacturing conditions and 
thermal treatment also specified with precision. 

The British Institute of Metals, at the suggestion 
of Dr. Rosenhain, of the National Physical Lahora- 
tory, has taken up the question in co-operation with 
a committee from several of the British technical 
and scientific societies. I believe that the subject 
is of such great importance and has so many aspects 
that I would advocate this society taking the in- 
itiative in America in the formation of a joint com- 
mittee on non-ferrous nomenclature, comprising re- 
presentatives from the interested societies in 
America, 
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Making an External Friction Clutch. 





By Arthur Greenhalgh. 


These 
weights, 
many tons. 
smaller 
larger ones from strickles in green sand and then 


clutches are made in various sizes and 
from two or three hundredweights to as 
They are made in different ways, the 
ones inp green sand from a pattern, the 


dried, or in loam. The one here described iis made 
in loam, and weighs about 50 hundredweights. It 
is of a cup shape, with a boss at the bottom side. 
The first thing the moulder has to do before he 
can commence is to make the necessary plates which 
he will require. These are three—a flat one to 
build the bottom upon; a circular binder ring or 
plate to be built up with the bricks to strengthen 
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Fie. 1.—botrtom PuLatre 1n Position. 





the sides; and a plate for the top. A number of 
holes must be made in the top plate for runners 
and risers; also about six slot holes must be made 
in this plate six or seven inches long by an inch in 
diameter for the purpose of putting bolts through 
which will be needed to fasten the grid for the lift- 
ing of the inside of the cup. 

These being ready, the spindie is put in the 
spindle socket, which is fixed ir the floor so that the 
bottom plate can be put down at a_ com- 
fortable working distance from the floor (Fig. 1). 
After the plate has been fixed in position, a thin 
layer of loam is placed on the plate, and upon this 
is placed a layer of bricks. The bricks must not be 
placed close together, but left about an inch apart 
all round, the spaces being filled with loam. Another 
layer of loam is placed on the bricks. 

The boss, which is of solid wood, with a hole put 





> 


Fie. Harr or Moutp 


2.—Bortom 
READY For STOVE. 


through the centre for the purpose of fitting on the 
spindle, is then put on the spindle and made to rest 
firmly on the loam. Another layer of bricks is laid 
on, to come within an inch of the boss, in a similar 
manner to the bottom layer, the spaces between the 
boss and bricks being filled with loam. This process 
1s carried on to within half an inch of the top of 
the boss. The top layer of bricks must be only half- 


filled in with loam, the 
which must be carried off to the outside of the 
mould. The whole is then covered with loam and 
the mould is ready to receive the ring plate. After 
this has been done the strickle is put on the spindle 
and the bottom of the mould is strickled up level 
with the top of the boss. 

The next part of the job is bricking up the side 
by working the strickle round, and building a cir- 
cular wall to the required height all round within 


other half with cinders, 
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Fic. 3.—Top Part or Mov.tp 
READY FOR STOVE. 
an inch of the face of the strickle. When the 


mould has been bricked all round, a daubing of stiff 
loam is placed on with the hand, and then the 
mould is strickled up in soft loam. When the mould 
has been strickled up as smooth as possible, the 
strickle is taken away and the mould is then lifted 
over the spindle—which must not be disturbed— 
and taken away to the stove to dry (Fig. 2). 

The top plate can then be put on the logs and 
the strickle fixed in position on the spindle. The 
face of the strickle will come within two inches of 
the plate, which should have small spikes, about an 
inch in length, all over it. A layer of stiff loam is 
then placed over the plate covering the spikes, care 
being taken to keep the runner and other holes 
open, which can best be done by placing wooden 
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Fic. 4.—-Moutp Reavy ror CAsTING. 
pegs in them. As the mould is being built up, five 
or six pillars of whole bricks are placed in a cir- 
¢ular position, resting solidly one upon another, 
the bottom one resting upon the plate ftself. These 
pillars are for the support of the grid, which is 
used to keep the cup part of the mould in position ; 
without it, this part of the mould would all drop 
off when the plate is turned over. 
When the mould has been built to within an inch 
and a half from the strickle, the latter is pulled off 
© 
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and the pegs pulled out. The grid is then put on 
the bricks, care being taken to see that the grid 
will give support to all the bricks. After the grid 
has been set right it can be fastened with bolts, 
which go through the mould and are fastened on 
the under side of the plate. When the grid is 
screwed up tight it should rest upon the brick pil- 
lars and keep the whole mould tight. The strickle 
will now be returned to position, when it should 
leave about three-quarters of an inch between the 
grid and strickle, which must be filled in with stiff 
loam, afterwards strickled up with soft loam. When 
this has been done the strickle is taken away, the 
runners and risers opened out, and then it is ready 
for the stove (Fig. 3). 

When both parts have been thoroughly dried they 
are brought from the stove and rubbed smooth with 
sandpaper, and afterwards given a good coat of 
blackwash and again put in the stove. Prepara- 
tions can then be made for casting. A hole is dug 
in the ground deep enough and wide enough to 
allow the mould to go in. The bottom must be 
softened up so that the mould can bed itself. The 
bottom part, when properly dried, is placed in the 
hole and the centre core for the boss fixed in posi- 
tion. The hole round the mould iis filled with sand 
and rammed up to where the cinders come to the 
side of the mould. A few more cinders must be 
placed all round the mould here and the air brought 
through a pipe to the surface. The hole can then 
be rammed to the top and the top tried on; if it 
fits right it is closed, the runners and risers made 
and then weighted up. As an alternative to weight- 
ing, the top part can be put on before the hole jis 
filled in and the two parts can be fastened together 
by bolts or cramps fixed on the snugs of the plates. 
The mould is then ready for casting (Fig. 4). 








Repairing and Maintaining Crucible 
Furnaces. 


By Watter J. May. 

Wherever great heat is generated, any material 
subjected to it must be more or less injured, but 
where solid fuel containing ash and material likely 
to flux either the firebricks or the jointing material 
used in putting them together is used, the life of the 
furnace walls becomes considerably shortened. 
Neglect in operating the furnaces also accentuates the 
damage, and after a time the conditions become 
such that the weight of fuel used is out of all pro- 
portion to the quantity of metal melted. 

The walls of any crucible furnace should be kept 
clean, and while still hot and plastic the adherent 
slag or clinker should be removed with a suitable 
implement, a  boiler-furnace ‘‘slice’’ of suitable 
length being as good a thing as any for the pur- 
pose if the edge is kept in proper condition. To 
knock or chip off slag when it is hard and prac- 
tically cold destroys both bricks and tiles, as the 
slag adheres so firmly that part of the firebrick 
comes off with the pieces of slag. Not only does 
this reduce the thickness, but it also removes the 
face of the firebrick and renders what lies behind 
more amenable to the destructive action of both slag 
and gases. * 

The careful furnaceman will run the slice round 
the walls while the slag is hot and easily removed; 
he will see that his coke is clean, and report the 
fact if it is not, and if artificial blast is used he will 
use only the amount which produces the effect 
needed. In addition, he will rarely get metal into 
the fire or allow any of the other little things which 
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assist in destroying the furnace walls and, what is 
of importance, he will daub up any bad or weak 
places before serious damage takes place. 

In building any kind of furnace, of course, the best 
materials should be used; but this does not neces- 
sarily mean that the most expensive are the best. 
Good workmanship is also essential, this having a 
bearing on both first durability and subsequent re- 
pairs. The brick or tile linings should be put in 
with a view to renewals where necessary at any 
future time, care being taken that the bricks are 
squarely made and of uniform quality. The joints 
should be as thin as possible, and the jointing 
material as non-fusible as possible, and free from 
anything liable to act as a flux in the presence of 
intense heat, because in cases where this occurs the 
bricks will also fuse into a hard mass, rendering re- 
pairs difficult. When this occurs practically new 
linings instead of repairs have to be dealt with, while 
in some instances rebuilding the furnaces from the 
fire-bar level becomes necessary. 

The better method of dealing with crucible fur- 
naces is to clean off adherent slag and any flaked 
firebrick, and then to well wet the surface with thin 
clay-wash, the furnace, of course, being cold at the 
time. When this has been done, _ well-ground 
gannister, as used for steel furnaces and kneaded 
into a putty-like mass, should be applied, and well 
beaten in until the furnace assumes its original 
shape, the surface being made smooth as a matter of 
course. After drying for some time, according to the 
thickness of the gannister, a gentle fire should be 
run for some hours, and after this a strong fire 
should be made to fuse the lining together. 

In some cases the replacement of worn bricks by 
sound ones has to be- made, and where this isdone the 
amount of wear the old bricks have had has to be 
tuken into consideration, as obviously a new brick 
will be wider than a worn one. For this reason the 
depth of the hole left where the old brick is taken 
out has to be carefully ascertained, and after making 
a small allowance for the jointing material (generaliy 
well-soaked fireclay), which will be forced back, the 
hack edge of the brick must be cut away so that 
when in position the edge inside the furnace will be 
level with the rest of the brickwork. The hole must 
be thoroughly wetted, as also the new brick, and 
then with a fair amount of fireclay worked into a 
sloppy state the new brick should be forced into 
position, rapping it back with the handle of the 
hammer. Some little care is necessary in doing 
this to avoid breaking the brick. Where the top of 
a furnace is of brick instead of iron plates or tiles, 
only ordinary brickwork is needed, but the work 
must be well done in replacing anything on furnace 
tops, as accidents easily arise. 

In replacing tile linings care must be taken to very 

thoroughly grout in the backs of the tiles, and then 
to give this a fair time to dry before firing the 
furnace strongly, as steam plays funny pranks when 
it is generated in closed spaces. There is, of course, 
little fear of explosive energy being formed, but the 
force which is generated is usually enough to cause 
considerable dislocation of brickwork. 
It may usually be taken that with good materials 
and workmanship that crucible furnaces of the 
ordinary form will rarely need rebuilding below the 
fire-bar level, and even this should only occur at long 
intervals where the furnaces are in constant work; 
but as the heat is certain to cut away the bricks 
at the flue aperture, this will need renewing to keep 
the draft regular. To this end the arrangement 
should be such as to make the job fairly easy in view 
of the frequent renewals; but otherwise there is no 
difference in doing the work at this point from 
doing it in other parts of the furnace. 
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The Behaviour of Cast Iron under Differing 
Conditions. 





Notes on Constituents, Analysis, Fracture and Grade. 


By Sidney G. Smith, 


(All rights 


Although cast iron has for so many years been 
used for engineering purposes, it is surprising what 
a small amount of definite knowledge has been gained 
regarding its true properties and possibilities. It is 
only during recent years that real earnest intelligent 
research work has been attempted. Steel has made 
rapid and successful strides, but cast iron remains 
almost as much a mystery as ever. It is true that 





Fic, 1.--No. 1 P1c-1Ron. 

economy and the increased production of cast iron 
have received attention and no expense has been 
spared in imprevements, alterations, and develop- 
ments in that direction; but, all that does not help 
to an understanding of the hidden possibilities and 
impossibilities of the product. The chemist can give 
the analysis and percentages of contents of any class 





Fig. 


2.—No. 2 P1G-1RON. 

of iron, and can possibly give the influence of one 
content upon the other, and state almost definitely 
the conditions of the iron under certain circum- 
stances in terms that are intelligent to the student, 
but that is almost as far as he can go. That in itself, 
of course, is no mean accomplishment, 


reserved.) 


We can now obtain analyses galore of any and all 
the irons made in the country. Analysis are becom- 
ing cheap and plentiful. But analyses, although 
necessary, are by no means everything. as those who 
are now engaged upon important research work are 
discovering, much to their surprise. Recent dis- 
coveries, accidental and otherwise, are proving that 
there are numerous conditions to consider quite apart 
from analysis. Professor Howe, after making some 
3,000 experiments with cast iron, said he knew very 
little about the subject, and the writer has no doubt 
that Professor Howe's experience has also been the 
experience of many other devoted scientists seeking 
definite laws and results. 

One may sometimes stand at the tapping hole of 
the blast turnace anticipating what class of iron will 
come. Some furnacemen profess to be able to savy 
what kind-of iron it will be; they are guided chiefly 
by the colour and condition of the slag, coupled with 
knowledge of the burden, blast, and general working 
of the furaace. Others, rather cautious, 


more say 





Fic. 3. 


No. 3 P1c-1Ron. 

they can tell better when they see the metal running, 
and some who are still more cautious say they can 
best judge when they see the fracture. The-chemist 
will probably say he ean decide when he knows the 
analysis. Now sometimes most of those mentioned 
can predict somewhere near the class of iron, as they 
possess this capability from many years’ experience 
in one district at the same furnace; but over and 
over again disappointments and deceptions occur, 
even with those who have spent a lifetime at fur- 
naces. However, the metal is generally left un- 
classed until the fracture can be seen, or the analysis 
has been completed; the iron is then either num- 
bered or crissed by analysis, though the latter 
method is not yet general. 

With the advent of the foundry chemist there will 
arrive a tendency to abolish or disregard the usual 
numbers, and procure iron by analysis alone. The 
writer is quite in agreement that foundry iron should 

c 2 
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contends 
represent 


be purchased and mixed by analysis, but 
that the numbers should approximately 
the analysis in the same brand, Numbers vary with 
fracture, as they should do; but it is urged that 
fracture is not reliable and that it often —— that 


a No. 3 iron can be taken for a No. 2, and a No. 4 
for a No. 3, and so on; also that the contents vary 
to a large extent in the same numbers. But these 


re- 

I have 
the com- 
say, but 
it is to be de- 
has made a study of iron 
he has always associated the numbers with 
analysis, fracture, tensile strength, transverse 
strength, and resistance to pressure, with due con- 
sideration to thickness, cooling and design. 

The analysis and physical properties of each num- 
ber will vary according to the district in which the 
iron is made, also the mixture of different ores and 
ironstone of which the burden is composed, and for 
the purpose in view may be taken an average or 
typical analysis of each number of ordinary irons, 
such as Cleveland and Derbyshire. Hematites and 
special irons are not included at present. 

The approximate analysis of a No. 1 would be :— 


statements go to prove that numbers evidently 
present an approximate analytical content. 
heard that many iron producers, if asked 
positions of Nos. 1, 2, 3, or 4 pigs, cannot 
point to the samples. If that is true, 
plored. Since the writer 
mixtures, 


Per cent. 


Combined carbon 0.15 
Graphitic carbon 3.30 
Silicon 3.00 
Manganese 1.00 
Phosphorus 1.50 
Sulphur 0.02 





at once a metal that 1s 
dead soft, and without the addition of any other 
iron it would be of very little service in the foun- 
dry. The silicon content is high, and as the carbon 
way sometimes reach or exceed the saturation point, 
it would border on and be a kisky iron, due to the 
high silicon precipitating a still higher carbon into 
graphite flakes. In normally cooled iron these large 
flakes can be seen throughout the matrix on examin- 
ing the fracture, and often when such an iron is 
falling in temperature, it being as a rule of a 
dazzling whiteness when tapped from the furnace, 
these graphite flakes can be seen rising from the 
iron into the air, which indicates that in cooling it 
throws off the carbon it cannot contain at the lower 
temperature. Such an iron would give very unsatis- 
factory transverse tensile or deflection tests, and 
under pressure in a thick casting it would sweat as 
though it were full of open pores, which would be 
due to the large flakes of graphite entirely breaking 
up the continuity of the structure. Also, although 


This analysis suggests 
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it is an iron that bas the ‘east contraction, it has 
a greater liquid shrinkage, and is of low specific 
gravity. It probably has a higher melting point and 
retains its heat longer than the higher numbers. 

The analysis of a ‘No. 2 would be “approximately — 


Per cent. 
Combined carbon 0.20 
Graphitic carbon § 
Silicon . 
Manganese 
Phosphorus 
Sulphur 








Fic. 5.—No. 5 (ForGr) P1G-1Ron. 


This suggests a very soft open- -grained iron, useful 
for very thin ornamental and thin- section castings, 


such as connections for heating apparatus, grate 
work, etc.; but it is of little service where stress 
of any kind is required. It contracts rather more 


than a No. 1, and its liquid shrinkage is less, its matrix 
a little closer, its melting point ‘lower and specific 
gravity higher. It is very soft to the tool when 
machined, but does not give a smooth, even surface, 
and is of little service for hard wear. 





6 (MortrLep) P1G-1RON. 


Fic. 6.—No. 


The approximate analysis of a No. 3 iron would 


be :— 


Por cent. 
Combined carbon... ~< ee on 0.25 
Graphitic carbon... , ia oe 300 
Silicon os és ‘ oe oa 2.50 
Manganese .. ee on ee ee 0.65 
Phosphorus .. - “s se oe 1.50 
Sulphur Se ‘a « ee on 0.04 














This iron is serviceable for such castings as small 
pulleys, thin pipes, ete. It is closer in grain, will 
endure frictional and surface wear longer than the 
more open numbers, and has Jess liquid shrinkage. 
There is a slight increase in contraction, and it gives 
more satisfactory tests than a No. 2 iron. 

The analysis of a No. 4 iron would be approxi- 
mately :— 


Per cent. 
Combined carbon 0.35 
Graphitic carbon 2.80 
Silicon “s 2.00 
Manganese af sa a ii 0.60 
Phosphorus .. os io ne ae 1.50 
Sulphur 5 0.05 


This is the most serviceable iron for general pur- 
poses. It is close-grained, and the graphitic carbon 
is in a more finely-divided state than in the lower 
numbers, It has the least liquid shrinkage of any 
numbers above or below; it machines well, gives a 
smooth, clean surface, will stand shock, wear and 
tear, and give satisfactory tensile and transverse 
tests with good deflection. It is suitable tor many 
engine and machine’ parts, gearing, columns, 
stanchions, ete. 

The analysis of a No. 
approximately :— 


5, or a forge iron, would be 


Per cent. 
Oo 


Combined carbon > — ei a 0.6 

Graphitie carbon soa ne aa 2.50 
Silicon eo Pe ‘ 1.70 
Manganese ; ae : 0.55 
Phosphorus .. = “3 “ 1.50 
Sulphur . 0.06 


We are now nearing an iron that is strong and 
bordering on hardness. It is suitable for very thick 
castings, and with slow cooling machines clean and 
close, but is of little use for small or thin castings. 
It gives good tests. The contraction increases as the 
numbers rise, and the point is passed where liquid 
shrinkage is least. 

Mottled iron would give approximately the follow- 
ing analysis :— 


SD 


Per cent. 
Combined carbon... ie és cs 1.50 
Graphitic carbon a A a> a 1.50 
Silicon ws ra x is - 1.00 
Manga nese “ s wis 0.50 
Phosphorus : i - ae os 1.50 
Sulphur 0.08 


It is between a close No. 5 iron and a white iron. 
It is a very unsatisfactory iron and difficult to 
manipulate, chiefly owing to the white iron being in 
patches. Used alone it is very limited in its applica- 
tion for any kind of castings, owing to its hardness 
and brittleness. 


The analysis of white iron would be approxi- 
mately :— 
Per cent. 

Combined carbon “a - ad 3.00 
Graphitic carbon ae aid a a nil 
Silicon ae “ 0.70 
Manganese = we ais hd 0.30 
Phosphorus .. a A? o% aa 1.50 
Sulphur 0.10 

It is extremely hard and brittle. and will not 


machine, The contraction and liquid shrinkage are 
much more than with grey iron. Mottled and white 
grades are of some service for weights, wire guides 
and guides in small merchant mills, pile shoes, ete. 
For many kinds of work they may be judiciously 
mixed together; or by remelting they may with ad- 
vantage he mixed with special irons such as cold- 
blast and Swedish irons, hematite, silicon, or glazed 
‘ron, manganiferous. iron, or even spiegeleisen. 
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The following table shows the formule, atomic 
weights and specific gravities of the constituents of 
cast iron. It must, of course, be remembered that 
these constituents exist in the iron not as elements 
but as compounds. 


Atomic Specific 
Name. Symbol. weight. gravity. 

Phosphorus P 31.00 1.8 

Sulphur 6 ew on re 5 32.00 1.97 
Carbon (Graphite) .. es ben Cc 12.00 2.20 
Silicon - _ - ee Si 28.10 2.49 
Iron .. be “a 66 ita Fe 56.00 7.86 
Manganese... _ oe wie Mn 55.00 8.00 
White pig-iron te % —_ — 7.55 
Grey pig-iron .. ‘ am ~ _— 6.85 


1.250 deg. C. or 2,282 deg. F. 
1,150 deg. ©. or 2,102 deg. F. 


Grey iron melts at about . 
White iron melts at about 


It has been the writer’s fortune as journeyman 
moulder and foundry foreman, to be employed upon 
rarious kinds of work in both sand and loam, in 
different parts of the country; and during fifteen or 
more years of varied experience with moulds cast 
vertically, both thick and thin, in dry sand and loam, 
with iron of different composition and castings of 
great thickness and depth, the difference in lhquid 
shrinkage with iron of various numbers has been very 
noticeable. This phase of iron foundry has not been 
dealt with to any great extent by metallurgists or 
others. Of cotirse, the phenomena in question can 
only, or at least better, be observed in practice, when 
dealing with liquid metal in large bulk, during teed- 
ing, ete. The writer’s statements upon this matter, 
however, are offered for what they are worth, and 
until opportunity arises to prove or disprove them. 

The following six diagrams, which represent 12-in. 
cubes, show the analyses and numbers of the different 
grades of iron. The dotted lines indicate approxi- 
mately the comparative differences in liquid shrink- 
age and contraction of each grade, the curved line 
representing the liquid shrinkage, observable as 
“sinkage’’; and the dots the spongy or hollow parts. 
The difference of contraction in relation to section 
or thickness will be dealt with elsewhere. 

It will be noticed that in each of these irons the 
metalloids are under 10 per cent., thus leaving iron 
by differences over 90 per cent. It is chiefly due to 
the variations of the metalloids and manganese that 
different grades of iron are produced, and these de- 
pend upon the amount and composition of the iron 
ore or stone, fuel and fluxes comprising the burdea 
of the blast furnace in which the iron is made; and 
also the temperature, blast pressure, and general 
working of the furnace, and other matters known 
and unknown to iron makers. 

With normal cooling the proportions of the metal- 
loids have considerable influence upon the tempera- 
ture of the iron. For example, a No. 1 containing 
a high percentage of silicon and carbon will retain 
its heat much longer than the higher numbers, both 
in the liquid and solid condition. A No. 4 iron will 
solidify quicker, and a white iron still quicker. 

It may be urged that the lower numbers are 
capable of a higher temperature, which would ac- 
count for the slower cooling. That may be so, but 
it does not always follow. For example, a No. 1, 
a No. 4 and a white iron of the same brand would 
each contain nearly the same amount of phosphorus, 
and would melt each at the same temperature; but 
were a 12-in. cube cast from each it would be found 
that the white iron solidified first, the No. 4 next, 
and the No. 1 last. As another example, we may 
take a No. 1, a white iron and a special iron con- 
taining a very low percentage of impurities (such 
as a Swedish iron), and melt each to a dazzling 
whiteness; in this case the special iron wouid need 
more fuel than the No. 1, or the white iron, and if 
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5 ewts. of each were poured into a long, level, open presumably, there is some doubt about it. <A high 
sand runner, it would be questionable which would _ percentage of silicon will both promote and prolong 
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No. 1 would retain its heat very much longer than uncovered or is poured into open-sand moulds there 
the white or special iron. The latter instance is is a tendency to crust very rapidly; this is due to the 
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given beczuse of the writer frequently being asked absorbing of oxygea from the air, for which silicon 
whether silicon really promotes fluidity. In practice, has a yery strong affinity. 
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Foundry Sands and their Treatment. 


By Algernon Lewin Curtis, M.E. 


(Continued from page 667.) 


Practical Methods of Testing Moulding Materials 
by Heat. 

Having briefly described the source of heat, and 
an apparatus for measuring same, it now remains 
to show how suitable tests can be carried out on 
samples of moulding materials and the methods of 
conducting same. 

If it is desired to test a new sand or moulding 
material, the sample sheuld be first dried for one 
hour at a temperature not exceeding 100 deg. C. in 
a steam or gas-heated oven. This oven answers the 
double purpose of drying material in its raw state 
and also test-pieces. After drying, the material should 
be well rubbed in a pestle and mortar and sieved 
through a 50-mesh sieve, all the material retained 
on the sieve being crushed or milled until it finally 
passes through. It is advisable for purposes of 
reference to take the surface factor of the material in 
its original state before crushing. A useful weight 
to be taken for a sample is 100 grammes, which allows 
sufficient material for the test-pieces and micro- 
scopic specimens. After drying and before crushing, 
samples for microscopic examination must be taken. 





Fic. 1.—Imperrect Microcrarnu 


or A MovuLpING SAnp. 


This will be referred to separately. Enough water 
should then be introduced into the sample 
to make it cohesive enough to work, this being done 
preferably in a porcelain dish, from a calibrated 
burette; then, after noting the amount of water the 
material has taken, the whole mass must be mixed 
and incorporated 400 times, finally making eight test- 
pieces in the core-box previously illustrated. The 
reason why eight test-pieces are necessary instead of 
one is that the first test-piece is for use as a sample 
of material in its natural state for microscopic 
examination, and not to be put under the blow-pipe ; 
the second test-piece is for insertion in the oxygen 
furnace, while the remaining ones are to be put 
under the blow-pipe at temperatures varying between 
1,200 deg. C. and 1,700 deg. C. in units of 100 deg. 
C. An extra specimen can be made as a spare in case 
either of the others become broken in handling. To 
make the test-pieces, the core-box is laid on a 3-in. x 
l-in. glass slide and the material introduced evenly, 
then rammed uniformly all round, being finished with 
a straight-edge and trowel. A few gentle raps on the 
core-box allows it to be removed, leaving the test- 
piece on the glass slip. After the test-pieces are 


made, a small gummed label is stuck on each glass 
slide bearing its number. A good method of classi- 
fying such test-pieces is to give each a number corre- 
sponding to a page in a specially-printed test book, 
in which all the information relating to a particular 
moulding material ean be entered for future refer- 
ence, 

When taking the fusing points of individual speci- 
mens, it is best to lay the test-piece on a firebrick 
at right angles to blow-pipe, travelling it up and 








down by means of the balanced carriage. If, how- 








Kig. 2.—Section Lirter. 


ever, it is desired to test several specimens of 
different material at once for purposes of compari- 
son, they can be laid in a row in a line with blow- 
pipe at right angles to the firebrick. In this in- 
stance, where the testing of a single specimen is 
concerned, the travel of carriage is arranged to be 
equal to 1} times the length of test-piece. This is 
to allow room for Seger cones used for adjusting the 
pyrometer. 

Having now ascertained that all rubber connections 
are safely wired, the coal-gas is turned on and ignited 


at the blow-pipe. It should be noted that when 
using an oxy-coal-gas blow-pipe, coal-gas must 


always be turned on first and lighted before turn- 
ing on the oxygen. The oxygen cylinder is then un- 
locked, previously observing that the automatic regu- 
lator tap is closed, also the oxygen shoulder tap 
marked ‘ oxygen.’’ Whilst the gas jet in the blow- 
pipe is still alight, the automatic regulator tap on 
the oxygen cylinder can be turned on, gently at first 
in order to fill the rubber tubing, then completely on. 
The regulator having been set at the pressure desired, 
the shoulder taps, which should always be placed at 
ihe operator’s right hand, are adjusted so as to give 

















Fic. 3.—Boston’s Forceps. 


the flame required The pyrometer lamp should 
always be at the operator’s left hand in order to 
keep a constant watch on the tip of the lamp flame. 
Directly the oxygen shoulder tap is turned partly 
on, rapid combustion takes place. This must be 
adjusted on to a Seger cone till the latter just melts, 
the number of cone or its ref ractory quality necessary 
being found by experience. In other words, if a 
sand contains many fluxes and is, in the opinion of 
the operator, a low-grade material, then a cone which 
will melt at the temperature of cast iron, 1,250 deg. 
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C., viz., cone number 8, should be tried first. 
Having arranged the flame of the blow-pipe to im- 
pinge itself at its hottest part on to the Seger cone, 
directly that begins to bend over, the flame 
must be adjusted so that the colour of the oval patch 
in the instrument matches the heat image from the 
cone itself. If it exceeds 1,250 deg. C., it will 
at once melt the cone, and be observed on the scale 
of pyrometer too; then the oxygen and coal-gas supply 
must be adjusted accordingly, or vice versa. 
Directly the flame has reached uniformity the car- 
riage with the test-piece is pulled forward by 
the lever, and kept in that position until the colour 
mass of the heated test-piece matches the oval patch. 
When these two colours coincide the carriage is 
travelled under the blow-pipe very slowly, once over 

















Fic. 4..-Bent Forceps. 

the specimen. The specimen should be watched 
all the time through coloured’ glasses, and 
it might be stated here that the use of the darkest 
blue or ‘‘ London smoke ”’ glasses possible to see with 
are the best, as the bright glow from an oxy-coal-gas 
or oxy-acetylene blow-pipe is very powerful, and it is 
recessary to watch very closely whether fusion is 
taking place on the test-piece under the flame. The 
cperator should Lave a stop-watch close at hand so 
that the total time the test piece has been subjected 
to a particular heat can be noted and recorded. 
When the necessary time is completed, the oxygen 
is shut off by closing the shoulder tap, and the speci- 
men is then removed from the flame. Coal-gas is 
then shut off and the test-piece examined by a pocket 
lens. If its surtace is found covered with a glass, :t 
has probably melted at a lower temperature, and a 
tresh test-piece, therefore, must be used with a lower 
Seger cone, and the oxygen and coal-gas adjusted 
accordingly. If, however, there has been little or no 
sign of fusion, a higher cone can be used, 4nd the 
flame of the blow-pipe increased. Directly a test-piece 
has been fused, full particulars of its temperature, 
éte., should be recorded in the test book. 


The Examination of Moulding Sands and Materials 
Before and After Heat Treatment. 

It would be an advantage to the founder (before 

requisitioning moulding sands or materials) to adopt 

some system other than the general methods at 














Fie. 5.—Muicroscopic NEEDLE. 


present employed, for the purpose of ascertaiming 
their true value. At first sight this may appear 
outside a foundryman’s jurisdiction, but the high 
grades of moulding material now demanded for cast- 
ing steel and pure copper, necessitate ways and 
means by which not only may the most suitable 
materials be easily procured, but their physical quali- 
ties be as easily proved. In the previous article the 
writer made reference to a method of testing the 
refractory qualities of a moulding sand or material. 
In the present and subsequent chapters, micro-photo- 








graphs of cores or test-pieces made from moulding 
materials in everyday use will be shown, to prove 
that the refractory degree of any sand mixture can 
be easily arrived at in the laboratory, and controlled 
within wide limits. 

Possibly one reason the microscope has not become 
more popular in foundries is the trouble and diffi- 
culty experienced with illumination. Without re- 
sorting to the miscroscope and a camera, it is im- 
possible to compare accurately the physical qualities 
of moulding materials, especially those physical 
changes which take place in such materal after being 
exposed to different temperatures; but it should 
always be borne in mind that without perfect illumi- 
nation a microscope is practically useless, though it 
is unnecessary to employ electric light in order to 
obtain good working results, as an incandescent gas 
lamp will be found to answer every requirement. 

Perhaps some founders have hitherto objected to 
the microscope (as far as moulding sands or materials 
are concerned), on the grounds that micro-photo- 
graphs like Fig. 1 are of little practical use, and 
consequently the instrument would scarcely be of 
any value in the foundry. In this they may be 
right, because a micro-photograph similar to Fig. 1 
does not convey to the foundryman much which he 
can employ in a practical manner. All Fig. 1 shows 
is a mass of particles or grains of unequal size and 
shape; a condition readily perceived by the use of 
a common high-power pocket lens. The reason why 
it does not give any detail is because the proper 
apparatus has not been employed, especially that 





Fic. 6.—TIron TurntTABLE. 


part pertaining to illumination. It is, of course, 
obvious that the natural colours of minerals con- 
tained in a moulding sand, as viewed under the 
microscope, cannot be transmitted to paper without 
considerable expense and trouble; but definition and 
detail of crystals can be obtained to make compari- 
son and identificaticn comparatively easy. 

As it would be impossible to describe’ or compare 
the physical qualities of a moulding sand or material 
without the medium of a micro-negative or photo- 
graph, the fourder should be able to operate a 
camera with a view to checking his own sands. Some 
people imagine that microphotography is akin to a 
secret process, hidden from any but the select few. 
This is a somewhat ridiculous notion, for it can 
be successfully practised with a home-made camera, 
provided the person has the time and means to make 
the apparatus. It is best, however, at first to re- 
quisition a 44 x 3) in. quarter-plate camera and 
not be handicapped with anything other than the 
business of operating it. 

One contention, perhaps rather common amongst 
founders, which might be referred to here, is that 
the relative value of science in the foundry, as ap- 
plied to moulding materials, is small. Some founders 
n> doubt think that first-class castings can always 
be made without trouble, and without a knowledge 
of the former subject. Assuming such an argument 
to be true, it then resolves itself into a question of 
“degree ’’ of first-class castings; while freedom from 
trouble is only generally associated with many years’ 














experience on the part of the founder, and the life 
and uniformity of his sand pit. When it can be 
stated on authority that the ‘‘ degrees’ of first-class 
castings are not exceeded in numbers by the letters 
of the alphabet, and in steel castings their name is 
legion; also that good uniform strata in sand-pits are 
few and far between, then the value of practical 
science in the foundry will be better appreciated. 
An ordinary microscope may be used for the taking 
of microphotographs ot moulding sands or materials, 
with its objectives and substage condenser, but it 
1equires to be very accurately fitted to, and con- 
nected with, the camera that is empleyed, special 
care being taken in exact centring. Before micro- 
photographs, however, can be taken of moulding 
sands or materials, it is necessary to know how to 
prepare and mount the samples. This particular 
work requires a certain amount of dexterity and 
skill, but can soon be learnt by a little practice. 
So tar as the microscopic examination of these 
materials is concerned, two different methods have 
to be employed. The first tor examining such 
material in its natural or loose state, the second when 
materials are made up in the form of cores or test 
pieces and exposed to different temperatures. The 
former method involves the use of some mounting 
medium. Polarised light is necessary for micro- 
examination, and an Abbe illuminator for the 
taking of micro-photographs. The latter method of 














Fic. 7.—WatcHMAKER’s EYEGLASS AND VARIABLE 
MAGNIFIER. 


examination necessitates the use of test pieces or 
specimens, these being top illumined with a powerful 
condenser. 

To get a good and accurate working knowledge of 
the origin and character of a moulding sand or 
material by the first method, it is best to employ 
very thorough sampling. This can be done in the 
following way :— 

lst Sample Slide.—Material in its natural state. 

2nd Sample Slide.—Material retained on a 50-mesh 
sieve. 

3rd Sample 
mesh sieve. 
4th Sample Slide.—Material sieved through a 100 
sieve. 

5th Sample Slide.—Material sieved through a 100- 
mesh sieve, elutriated, filtered, dried and the filtrate 
mounted. 

For the preparation and mounting of samples of 
moulding sands or materials the following apparatus 
and materials are necessary : 

(1) A nickel-plated section lifter (Fig. 2). 

(2) A pair of Boston’s forceps for holding slides 
horizontally (Fig. 3). 

(3) A pair of bent forceps with fine points (Fig. 4). 


Slide.—Material retained on a 100- 
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Fig. 5. 

(5) An iron turntable with brass dise (Fig. 6). 

(6) A watchmaker’s eyeglass and variable magni- 
fier as in Fig. 7. 

(7) A box containing a set of 21 bottles of liquids 
with refractive indices varying between 1.447 to 1.83, 
Fig. 8 (prepared by Dr. F. Krontz, Bonn, Ger- 
many). 

(8) Three sieves 50, 100 and 200 mesh, the latter 
silk. 

(9) Several hundred rectangular adhesive 
labels % in. by 3 in., with five printed lines. 

(10) Six assorted watchglasses. 

(11) One gross of vulcanite cells or rings 3 in. out- 
side, % in. inside diameter. 

(12) One gross of 3-in. by 1-in. glass slips or slides 
(Chance’s flattened crown). 

(13) Half an ounce of ?-in. cover glasses (circles), 
size No. 1, half an ounce of 3-in, 
(circles), size No. 2. 

(14) Several small bell glasses for use when mount- 
ing slides. 

(15) A bottle of baisam in benzol. 

(16) A bottle of Miller’s cement. 


slide 


cover glasses 





Fic. 8.—Dr. Krontz’s Set or 21 Liquips. 


(17) A bottle of finishing cement. 

(18) A large bottle of benzine. 

(19) A small bottle of benzol. 

(20) A bottle of Canada balsam (liquid), and a 
bottle of dried Canada balsam (crystals). 

(21) Several small glass rods. 

(22) A pipette stoppered bottle (Fig. 9). 

(23) Half a dozen sable lining brushes. 

(24) A small slide cabinet having twelve 
capable of holding 144 slides (Fig. 10). : 

The above apparatus and materials can be obtained 
from such firms as Messrs. Wm. Watson & Sons, 
Limited, London. 

The chief object in mounting samples of moulding 
sands or materials is to preserve them for future re- 
ference, as well as to obtain the greatest display. 
Different moulding sands or materials require differ- 
ent mounting media. This can be determined by 
using the liquids as supplied by Dr. Krontz, but the 
writer’s experience has been that it is best to begin 
mounting moulding sands or materials first in 
“balsam in benzol,” then work upward or downward 
as it may appear necessary, using the different liquids 
of Dr. Krontz until the correct R. I. has been 
arrived at. It is, of course, absolutely necessary that 


trays 
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great cleanliness be observed during mounting, as a 
film of dust will prevent good definition, and per- 
haps spoil the slide. A rectangular piece of thick 
plate-glass, previously levelled up on a double sheet 
of white blotting paper, will be found of great ser- 
vice; if the latter is spread out upon the table used, 
then everything can be kept clean from the com- 
mencement. ; ; 

Cover glasses can be kept with advantage in a glass 
dish, in a solution of nitric acid and water, two of 
water to one of acid. This will help to remove 
any marks that may be on the surface, and the 
vlasses can be taken out as required. They should 
then be immersed in methylated spirits or pure 
alchohol, and finally cleaned between the fingers with 
a silk handkerchief. At first some breakages will be 
experienced in handling No. 1 cover glasses, but 
after a little practice the extra results obtained by 
the use of such thin glasses will be amply repaid. 
Soda in water is a good medium to clean 3 in. by 
L in. glass slips, which should afterwards be wiped 
with a clean linen handkerchief, moistened by 
methylated spirits. 

















Fic. 9.—PIpPettTe 
STopPERED Bott ie. 


To prepare samples of moulding sands or materials 
for mounting by the first method, 100 grammes should 
be dried at 100 deg. C. for one hour, in order to 
have all the material of the same degree of dryness. 
After drying, the sample should be slightly rubbed in 
a mortar, then thoroughly mixed. This mixing 
operation can be carried out by pouring dried 
material into a funnel and placing underneath this 
a receptacle, moving the latter in a circle until the 
funnel is empty, repeating the operation for ten 
minutes or so. Mixing by this means gives a fairly 
uniform sample. The material is then placed in 
a porcelain or glass dish and covered with benzol, 
and when dry (t.e., the spirit having evaporated) 
divided into ten different parts. 

A 3-in. by 1l-in. glass slip is then cleaned and a 
vuleanite ring fixed in its centre. This is done by 
moistening the bottom of vulcanite ring with Miller’s 
cement, using a sable brush, then placing the ring 
on slide with the bent forceps, and pressing it home 
with the microscopic needles. Two more rings should 
then be placed on the slide in a line, and a second 
glass slip laid on these, upon which is laid a small 
weight in order to make the ring stick firmly. In a 
few minutes the ring will be set, and the slide can 
then be put in the turntable, washed, and a further 








ring of the same cement put on the outside of the 
ring to make it secure. It is best to prepare about 
a dozen of these slips at one time. Brushes used 
for applying Miller’s cement should be immediately 
immersed in a dish of benzine, as this cement very 
quickly sets, making the brushes hard. 

A drop or so of balsam in benzol is then intro- 
duced into the middle of the cell from a pipette bottle 
(Fig. 9). The cover glass having been previously 
cleaned, a small amount of moulding sand or material 
is then taken up with the narrow end of the section 
lifter (Fig. 2), and very gently shaken into the medium 
in the cell by holding the séction litter in the left 
hand and slightly tapping same with a needle point 
(Fig. 5), held in the right. Very minute quantities of 
material must be distributed evenly in the media in 
cell to obtain good results, same being finally ad- 
justed with needle points, using either a watch- 
maker’s eyepiece (Fig. 7), or a small dissecting micro- 
scope for this purpose. The introduction of material 
into balsam in benzol should be such that the latter 
medium is not quite level with the cell top. The cover 
glass is then taken from under a bell glass cover, 
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Fie. 10.—Stipe Cainer. 

used to exclude dust, and with a pair of bent forceps 
(Fig. 4) lifted on to one side of the vulcanite cel] or 
ring, which has been previously moistened with 
Miller’s cement. It is very essential that no air or 
moisture be contained in either material or medium, 
or the finished slide will be full of bubbles, and 
therefore spoiled. After gently pressing down the 
cover glass on its edges with the needle points, or 
sable brush handle ends, the slide is removed again 
to the turntable and a zing of finishing cement is 
put on. The slide should then be put away in a 
warm, level place to dry, after first sticking on an 
adhesive label containing full particulars of the 
mount. 

To prepare the second sample slide of a moulding 
sand, a further tenth part of the original sample is 
placed on a previously cleaned 50-mesh wire sieve, 
and when sieving is complete the material is mixed as 
before, and the previous operation repeated. Material 
for slides Nos. 3 and 4 are treated in a similar 
manner, but slide No. 5 should be put into a beaker 
with about 50 times its weight of water, thoroughly 
stirred and the material in suspension poured into a 
filter, leaving the heavy material behind in the 
beaker. The filtrate is then dried and mounted. It 
is best to use two beakers and two filters; the 
lightest filtrate representing much of the clay sub- 
stance is thereby obtained. 

(To be continued.) 
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Basic Open-Hearth Steel Castings.* 


By H. F. Miller, Junr. 





For some years the prejudice against basic open- 
hearth steel for castinys has been gradually decreas- 
ing. Acid steel has been used for this purpose 
much longer than basic stcel; and the melters in acid 
practice had it well ia hand when basic steel was 
first tried. Then the necessity of learning a new 
set of laws for the production of satisfactory basic 
cpen-hearth steel for castings became evident. The 
first of these laws has to do with the furnace con- 
structioi1. The charge should be melted down as 
speedily as possible te prevent excessive oxidation. 


Furnace Hearth. 


The hearth of the furnace is a decisive factor in 
the production of solid castings. The manufacturer 
should know the size of the heats he intends to make 
constantly, and should have his furnace built for that 
size of heat. The hearth should differ in dimensions 
from that of a furnace making ingot steel. That is, 
the bath should be deeper and should have less sur- 
face area. A shallow bath permits the slag to come 
out soon after the steel commences to flow, and thus 
prevents the additions from going into the steel, or 
from becoming uniformly distributed should they 
be put in hurriedly. 

Under this head comes the very poor practice of 
making smal] heats in hearths of a much _ larger 
capacity. If into a 25- or 30-ton furnace only 12 or 
15 tons of metal is charged per heat, the proportion 
of heats that will be wild or show signs of wildness at 
some time during the pouring will be comparatively 
large; whereas, if the hearth is charged to capacity, 
a heat showing signs of wildness will be a rare oc- 
currence. 


Influence of Slag. 


The nature and action of the slag is an important 
factor in the manufacture of quiet steel. Slags are 
usually roughly classified by the melter according to 
physical appearance, as follows :— 

(1) The “‘ dry’ heavy slag occurring when there is 
very little silica present. This is a dangerous slag 
if not carefully worked. The burning of many fur- 
naces is due to reflection of the heat to the roof by 
this slag. Another danger is that the melter, de- 
ceived by the physical appearance of the slag, may 
add an excessive amount of fluorspar. This results 
in the ladle being badly cut and the stopper rod 
turned off. These disasters can be prevented by a 
gradual addition of spar until a ‘‘ wet” slag is 
created, after which the heat may be worked down 
as usual. With natural gas the heat will foam for 
some time. 

(2) A “wet”? but “lumpy” slag is a good slag 
with which to work. The lumps of limestone should 
be broken up with a rod, so that a rocky bottom may 
be avoided. Otherwise an unbroken lump will 
choke the tap-hole, so that the flow of the slag being 
stopped, the steel is left uncovered until the tap-hole 
can be freed, A large amount of heat is lost from 
the stee] thereby. A lumpy slag can be avoided 
by charging small-size limestone. 

(3) A third slag is the very watery variety, usually 
occurring when heats melt at high temperature, by 





* Abstract of a Paper presented before the American Institute 
of Mining Engineers (Iron and Steel Division). 


reason of the presence of an excessive amount of 
silica. This slag should have burned dolomite or 
raw limestone added until a thick slag is made. 
When the slag is too thin, it will mix with the steel 
in tapping and a wild steel will be the product. The 
ladle and stopper rod will be badly scorified, and 
usually some tons of steel will go into the pit by 
reason of a burned-off stopper rod. 

The ideal slag is heavy and wet with no large 
lumps. This slag makes an easy heat to work and 
gives a steel low in phosphorus and sulphur. It re- 
quires but a small amount of fluorspar to put this 
slag in shape for the ladle. A heavy slag of this 
nature will not mix with the steel, and will generally 
stay in the furnace until the steel is nearly all in 
the ladle. It also has the good quality of cutting 
reither the stopper rod nor the ladle brick. The 
only objection is that it causes a dirty bottom, and 
unless a ‘‘washout’’ is made after each heat the 
bottom will rise to the sill-plate level after a few 
heats, This result shows very poor practice. No 
time is ultimately gained by charging up without 
the usual ‘‘ washout.’”’ If a ‘‘ washout”? from 20 
to 30 min. is made after each heat, the furnace will 
work fast for a much longer time. Moreover, the 
holes that occur in a “high’’ bottom will be largely 
avoided, if the bottom is kept low and clean. 


Tap-Hole. 


The tap-hole should be kept large and low. The 
quicker steel gets into the ladle, the more heat is 
retained. The shorter a spout the better, for the 
same reason. Moreover, a large tap-hole will not 
clog up easily if rabbling has to be done; and few 
‘hard ’’ taps will occur. For shutting up the tap-hole 
magnesite is best, because it does not burn together 
and make a “‘ hard’’ tap, nor does magnesite boil out, 
as may happen when a tap-hole is closed with green 
dolomite. Burned dolomite, however, may be safely 
used, the only drawback being an occasional hard 
tap, due to the burning together of the material. 

The foregoing facts are probably known to most 
smelters; but unless vigilance is constant, one factor 
is apt to be overlooked. The bottom may be low and 
the tap-hole all right; but the spout if not smooth at 
the end may cause the stream to spray over the ladle, 
thus losing much heat and causing a skull and, per- 
haps, some misrun castings, ali of which could be 
avoided with a carefully made up spout. 


Alloys. 


The addition of alloys may be made in the bath 
or in the ladle. By putting them into the bath, 
much heat is saved. This is a valuable method where 
a furnace is working cold or a heat has melted 
‘low ’? and there is difficulty in getting it hot. 
The advantage is that the additions are made while 
the flame is still on the bath, and the loss of the 
heat in the bath caused hy dissolving the alloys can 
be regained. The objections are :—(1) That a large 
amount of each alloy must be added, since in this 
method from 15 to 30 per cent. goes into the slag; (2) 
that the silicon, reacting, will throw back the phos- 
phorus into the steel. Putting the additions into the 
steel as it goes into the ladle is the better method. 
A uniform distribution of alloys is obtained by 
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shovelling the alloys in gradually. If the alloys are 
udded to the ladle, the steel will be helped greatly 
by first raising them to red heat, especially in winter. 


** Soaking.”’ 


After the heat has melted down and the limestone 
has boiled up, the charge will be benefited by allow- 
ing it to “soak”? from 15 to 30 min, This will 
aliow any contained slag to rise and also much of the 
gases. Ure may then be fed if necessary; or, if the 
heat has come ‘‘ ready,” it remains only to get the 
steel hot. Sometimes heats will melt low, and it only 
small ladles are available or there are no heavy 
castings to pour, it is best to get the heat ready by 
using manganese. This will not add much metal 
to the bath, and it is a good substitute for pig-iron. 

With large ladles, I would recommend working the 
heats with both pig-iron and manganese. Very little, 
if any, ferro-silicon should be used instead of man- 
ganese, since the silicon mixes with the slag and 
cuts the stopper rod off while the heat is being 
poured. Hot metal is preferable to cold additions, 
as the bath is not then chilled by the additions. 

If the slag comes too quickly and all the additions 
have to be made to the first part of the heat, an 
even distribution can be obtained by rabbling the 
heat. If some of the additions are lost in the slag, 
or if insufficient has been put in, the heat showing 
signs of wildness, a simple remedy is to take a 
number of sticks of aluminium, bend a tapping rod 
around them, thrust them to the bottom of the 
ladle, stir the bath with them and rabble it after- 
wards if necessary. There is hardly a heat that can- 
not be made absolutely quiet by this means. But it 
is curative treatment, and a good preventive is 
always better. 

The time consumed in pouring is a factor in deter- 
mining the size of the heat. Good practice demands 
that a heat of steel should be poured in less than 
60 minutes; the faster the better. The high tem- 
perature required to pour steel from 1 to 2 hours 
causes a great increase in occluded gases and neces- 
sitates an increase of about 30 per cent. of ferro- 
silicon to make it as quiet as when poured at a 
lower temperature. 

The use of fluorspar seems also to make the steel 
less responsive to the quieting action of silicon, since 
the fluorine appears to be absorbed by the steel. I 
have noticed when pouring a iest, that after much 
spar has been used the steel gives off a smoky gas of 
the same appearance as when fluorspar is added 
to the bath. If this is true, the action of fluorspar 
cannot be beneficial to steel when added in large 
quantities. Good basic steel is harder to make than 
good acid steel; but if the practice outlined iis fol- 
lowed, the steel produced will be as quiet while molten 
and as solid afterwards as acid open-hearth steel— 
and tougher. 








Silicon Steel for Electric Purposes. 

Before the German Foundrymen’s Association, re- 
cently, Mr. F. Goltze claimed that silicon steel is to 
be preferred to manganese steel for electrical pur- 
poses on account of its superior magnetic properties. 
Annealing improves the structure and the mechanical 
properties, and has considerable effect on the mag- 
netic properties, at 750 degs. C. reducing them 
slightly, and at 1,000 degs. C. establishing a marked 
improvement, while at 900 degs. C. it has a decidedly 
adverse influence. Coarseness of grain and good 
magnetic properties were found to go hand in hand. 
The addition of aluminium to cast iron was also 
found to increase the magnetic properties of the 
iron. 


New Design of Regenerators for 
Open- Hearth Furnaces.” 


By H. F. Mittier, Jr. 

The major cause of the deterioration of the open- 
hearth furnace as its length of service increases, is 
the melting down, or rather the slagging, of the 
chequer-bricks, together with the deposition of dirt 
in the form of iron oxide, etc., which helps to close 
the openings, as well as to slag the bricks by 
chemical action. Any construction that will do away 
with the necessity of the waste gases coming down 
through the chequers will eliminate the main reason 
for their deterioration. There are some other well- 
defined reasons which are subordinate to the main 
one given above. 

Some of the defects of the present type of re- 
generator chambers are as follows :— 

(1) The chequers cannot be cleaned while the fur- 
nace is in operation, nor can they be cleaned at the 
end of the run without taking out all of the chequer- 
brick. This causes high costs for labour and bricks. 
The labour cost is high because all chequer-bricks 
have to be handled twice. The brick cost is high 
because many of the bricks are spalled in the double 
handling, rendering them useless, because a spalled 
brick will not ead up. 

(2) The top courses of brick become coated with 
iron oxide, etc., melt down, and large amounts of 
dirt are deposited throughout the chequers, especially 
at the bottom. The dratt of the furnace is de- 
creased by the closing of the top and bottom open- 
ings, especially the top ones, and the entire working 
of the furnace is affected. If an effort is made to 
clean the chequers, the dirt and bricks falling down 
into the holes still further diminish the draft. 

(3) The distribution of the air or waste gases 
through the chequers is in many cases uneven, re- 
sulting in a lower temperature of pre-heated air and 
therefore slower working of the furnace. Also, the 
passage of air and waste gases is so crooked that 
sometimes the chimney is not powerful enough to 
overcome the friction. 

These items are all important factors in decreas- 
ing the possible tonnage of a furnace. The ideal 
regenerator chambers have then the following quali- 
ties to overcome the defects mentioned :— 

(1) The chequer-work must at all times be acces- 
sible in all parts, so that the chamber can be either 
cleaned or repaired while the furnace is in opera- 
tion. 

(2) The chamber must be of such shape that the 
chequers may be cleaned perfectly without touching 
a brick. 

(3) The chequer-work should be so placed that 
there will be a uniform distribution of air or waste 
gases throughout the chamber and a minimum of 
dirt deposited on the bricks nearest the hearth. 

(4) The bricks of the chamber should always be in 
such a state that they would practically never have 
to he removed. 

These qualifications the writer believes would be 
fulfilled by a regenerator chamber built according 
to the accompanying design. The explanation of the 
drawing is as follows :— 

The chamber forms an enlarged portion of the flue 
proper, the travel from the downtake to the chimney 
being in almost a straight line. The chequers are 
built on the floor, thus doing away with the un- 
stable tiles and rider walls. The chequers occupy 
a central portion of the chamber. with an air space 
at each end as wide as the chamber for a few feet, 


* Read before the American Institute of Minin En neers 
and published in the “ Transactions” of the Institute. . ; 














and then converging at aneasy angle to the passage- 
way at each end of the chamber. This air space 
plays an important part in the life and working of 
the chequer. The waste gases going out reach this 
wide distribution space and are slowed up, and the 
suspended dust is deposited on the floor, from which 
it may ke scraped out at any time through the 
seals at either side of the distribution space at both 
ends of the chamber. The waste gases go through 
the chamber with very little further deposit of dirt. 
On Saturdays, after the last heat is out, the gas 
may be put on the end that is to be cleaned and in 
a short while the temperature of the end of the 
chamber nearer the air valve will be low enough tor 
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The results obtained with regenerator chambers 
built on this design will be as follows :-— 

(1) There will be no slowing up of the furnace 
due to loss cf draft because of dirty chequers. 

(2) The draft will be greater because the lines of 
draft will be straighter. This is very important in 
producer-gas work, where the travel of gas should 
be made as easy as possible. The pre-heated air or 
gas will be hotter than with the. usual chequers 
because it will be more evenly distributed through 
the chequers. 

(3) The final result, all other things being equal, 
will be an increased tonnage, a longer run, and 
faster time made in producing the steel. 
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New DesiGn oF REGENERATOR CHAMBERS FOR OPEN-HEARTH 
FURNACES. 


a man to enter and clean the chequers with com- 
pressed air or steam. The gas chequers are cleaned 
the same way, except that the gas is not admitted 
and the manhole is opened to supply air. 

The gas sewer in this design of chequers is entirely 
separate from the flue to the stack and is accessible 
at all times. In addition to this benefit, the sewer 
may be burned out quickly with hot air by using 
compressed air as an aspirator and closing the stack 
damper from the gas chequers. 

It is readily seen that the chequers will last in- 
definitely under these conditions, with very few 
renewals of brick and no renewals of the entire 
chequers at the end of the run. The wet slag will, 
of course, be deposited as usual in the cinder 
pockets. 








Mixtures for Metal Patterns. 

A good, non-shrinking mixture for metal patterns 
is often requested, but a non-shrinking metal does 
not exist. Bismuth, certainly, has only a negligible 
contraction, as has also antimony; but it is im- 
possible to obtain an absolutely non-shrinking pat- 
tern alloy. In making pattern alloys in which the 
contraction should be reduced as low as: possible, the 
use of bismuth or antimony is advisable, because of 
their slight shrinkage. Typical pattern-metal mix- 
tures are as follows :—(a) Lead, 87 per cent.; anti- 
mony, 13 per cent. (b) Lead, 80 per cent. ; anti- 
mony, 10 per cent.; tin, 10 per cent. (¢) Lead, 80 
per cent.; antimony, 15 per cent.; bismuth, 5 per 
cent. 
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Small Economies in the Foundry. 





By F. 


In competitive trade it behoves every foundry 
manager to keep a sharp eye to economy, and in the 
following the writer gives a few details where sav- 
ing may be effected. These are only economies in 
materials, as every manager recognises the import- 
ance of economy in handling and labour, also economy 


in production, and the many labour-saving devices 
introduced during the past few years are eloquent 
testimony to the attention bestowed on this ques- 


tion, Economy in production varies according to 
the class of work turned out, and, as a rule, is par- 
ticular to each shop. In all foundries, however, con- 
siderable savings in the materials used are possible. 
In aluminium foundries, all cores should be dug 
out in one particular part of the shop, so that the 
core sand may be put through a }-in. sieve, and 
taken back into the core shop to be used again. All 


sprigs and core irons should be sorted out, and 

thrown into boxes, for many of these can be used 

again and again, especially in repetition work. 
With regard to the wires used in cores, it will 


often pay to instal a wire-straightening machine. By 
the aid of one of these machines, a boy could in a 
tev hours straighten sufficient used wires to keep 
the core shop going for days. Used sprigs should 
be sorted into boxes, according to size, and used over 
and over again, whereas many gross find their way 
on to the rubbish heap in the course of a year. 

One of the biggest losses in brass and aluminium 
foundries is loss of metal in melting. In making 
brass and gunmetal from their constitutent elements, 
the zine should be added not earlier than five minutes 
hefore the castings are poured, and preferably after 
the pot has been drawn from the furnace. The writer 
has seen a pot of brass left standing in the furnace 
for twenty minutes after the spelter had been added, 
urmense volumes of zinc fume passing up the flue. 
In this particular instance, 65 lbs. copper had been 
melted, and 40 lbs. spelter added, The resulting 
brass was expected to closely approximate to the 
ordinary two to one mixture, whereas the castings 
analysed out at 86 per cent. copper and 14 per cent. 
zine, showing that 65 per cent. of the spelter added 
had been lost. 

All foundries suffer loss by spilt or ‘‘ shot’ metal, 
trom careless pouring, and means to avoid this are 
hard to find, as even the best men are apt occasion- 
ally to spill metal whilst pouring. If the spillings 
and shot are carefully gathered up, it is good policy 
to run them down in an old pot, some time when a 
furnace is at liberty. The metal so obtained should 
he run into ingots, and samples analysed. The in- 
gots can then be used again, taking care to make 
the alloy up to the required standard. 

Aluminium and brass crucibles should be skimmed 
in separate pits, and on no account mixed. At the 
end of the day (or the next mornine) the skimming 
pits should be cleaned out, the aluminium skimmings 
being put in a heap for subsequent remelting, which 
is best done in the air furnace mentioned later. The 
brass skimmings can be crushed and washed in a 
washing plant, and the metal so obtained melted and 
run into ingots, for analysis and re-use. If a washing 


plant is not part of the foundry equipment. the 


H. H. 


metal 


good 


picked out, and the remainder placed in bags for 


skimmings should he looked over, any 


sale. When the ash-pit of the brass furnaces are 
cleaned out, the ashes should be carefuliy sorted 
over, any partially-burnt cokes picked out and used 
again, pieces of metal which have spilled over from 
the crucibles sorted out, and the remainder put ina 
heap for crushing and washing, or failing that, for 
sale, If possible, it is better to keep ashes from the 
brass furnaces separate from the ashes from the 
aluminium furnaces. Better prices are made by seil- 
ing the ashes separately than if they are mixed. This 
is not always practicable, owing to the custom of 
building a number of furnaces with one pit, and using 
them for brass or aluminium. 

In the same manner, where malleable iron is 
melted in crucibles, the ashes should be sorted over 
for partially-burnt cokes and pieces of metal, much 
of which can be used again. The remaining ashes 
can then be consigned to the rubbish heap. Malle- 
able iron skimmings should be put in a heap by them- 
selves, as when kept clean they fetch a good price. 

When malleable iron castings are drawn from the 
muffle, any adhering sand should be knocked off, and 
put through a fine sieve, when it makes excellent 
parting sand. 

The care of crucibles is an important item. They 
should always be stored in a warm place for at least 
a week before use, and then it is good practice to 
stand them on top of the furnace for an hour before 
actually placing in the fire. A damp crucible will 
bump or crack if put straight into the furnace, and 
nothing is so annoying as to lose metal owing to a 
had pot. 

In an iron foundry, burnt core sand is often 
thrown away, whereas much of it could be used for 
‘backing sand,’’ after mixing with new sand. A 
quantity of it can be used each day for making the 
cupola bed, instead of taking floor sand.. Core sand 
from cylinder castings can now be washed in a special 
washing machine, and used on cores for an inferior 
class of work. The dump obtained after dropping 
the bottom of the cupola should always be sorted 
over, Any unused coke should be returned to the 
staging and used in the next blow; iron not melted 
should be sorted out from the slag, and the re- 
mainder thrown on the rubbish heap. 

It is good policy to supply proper dusting bags and 
brushes, as a moulder often takes home on his clothes 
and hands, more plumbago, French chalk, or flour, as 
the case may be, than he puts on his day’s moulds. 

In the fettling shop it is good economy to keep 
bags or bins for grindings of each class of metal. 
The grinders should he instructed that before chang- 
ing over on to another class of material, he should 
shovel the accumulated metal dust into its proper 
hin or bag. For instance, a grinder may be on 
aluminium in the morning, change on to gunmetal 
for a couple of hours in the afternoon, and finish 
the day on common iron. It is only a few minutes 
work to gather up the metal dust. All grindings 
kept free from contaminating material have a market 
value, but dealers are not at all anxious to buy 

















mixed dust. If the grinding wheels are fitted with 
exhaust hoods, the problem may not be so easy, but 
it is usually possible, with a little ingenuity. 

The sand which accumulates on the fitting shop 
floor should be periodically swept up, put through a 
fine sieve, and much of it used again. Sprigs and 
core irons must be sorted out, also metal chippings. 
If large quantities of aluminium castings are made, 
the value of the chippings represent a considerable 
sum in the course of a twelvemonth. The most 
economical method of dealing with these is to re- 
melt them in an air furnace of the reverberatory 
type. One of these furnaces is essential if aluminium 
turnings from the machine shop have to. be dealt 
with. It is absolutely impossible to melt aluminium 
turnings in crucibles, apart from the cost being pre- 
hibitive, A smail furnace holding from 1 to 1} ewts. 
of aluminium per charge, costs approximately 2s. per 
ewt. for labour and material, melting turnings. It 
is advisable to first charge about 20 lbs. chippings or 
skimmings into the furnace and obtain this in a 
molten condition before any turnings are added, other- 
wise the latter are apt to clog at the bottom of the 
hearth, and ‘‘ tapping out” becomes difficult. The 
metal should be run into ingots, and samples 
analysed. There are usually a number of jobs in the 
foundry for which about 10 per cent. remelted turn- 
ings in a new alloy will have no bad effects, care 
being taken that extra copper and zine are added to 
make the alloy to the required constitution. Remelted 
turnings always lose in melting a small proportion of 
copper, and somewhere about half the total zinc. 

If malleable iron is cast, many small economies are 
possible in annealing. In the first place, good coal 
is most necessary, and trials of various brands should 
he made, until the most economical is found. 
Amnealing ovens have certain personal peculiarities, 
depending on the arrangement and size of the outlets, 
position of the flue, diameter and height of stack, 
etc., and have to be humoured accordingly. The 
writer found from a study of many kinds of coal, that 
the ash varies from 5 per cent, to 40 per cent. It 
is obvious that the lower the percentage of ash the 
more economical is the coal, other things being equal. 
The best coal for annealing purposes rarely contains 
more than 7 pér cent. ash. By attention to this 
point, in one case where 10 tons were being annealed 
per week, a saving of about £55 per annum was 
effected. 

Wherever large stocks of coal are stored, quanti- 
ties of small coal and slack accumulate, especially if 
the coal is carted to the works and “tipped.” The 
small coal can always be used in the muffle furnace, 
and for lighting the pot furnaces and cupola. If 
there is a steam boiler in connection with the foun- 
dry the slack can be used up on this. If not, it is 
best to stack it in a heap and sell it; usually a shil- 
ling or two per ton can be obtained for it. If 
plenty of yard room is available, it is good policy to 
keep two stacks of coal going. One can then be used 
up, the small coal and slack cleared away, and 
further deliveries of coal tipped there while the 
second stack is being used. This prevents having a 
large accumulation of ‘‘smalls’’ at any one time. 

Scalings from annealing pans, also worn-out pans, 
are saleable articles, and may amount to a respect- 
able figure in the course of the year, where large 
quantities of work are being turned out. 

Ashes can often be disposed of free to builders, 
who will cart them away from the works; a saving 
to the foundry of the cost of carting and the charge 
for the “‘ tin.” 

The items mentioned are not, by any manner of 
means, all the economies possible in a foundry, but 
the writer hopes they will show the necessity for 
wide-awake management, 
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Remelting Iron Turnings and Chips. 





In a recent issue of ‘‘Giesserei Zeitung’’ is de- 
scribed an interesting method of remelting iron turn- 
ings and chips by injecting them under pressure 
into the melting zone, thereby making briquetting 
unnecessary. The usual method of successfully 
disposing of practicable quantities of iron turnings 
or chips is in the form of briquettes which are added 
to the regular charge in cupola. By this new 
method, however, the turnings can be used in their 
natural state without previously briquetting them. 

The loose turnings are injected under pressure 
into the melting zone of the cupola (see Fig. 1). To 
accomplish this the inventor makes use of apparatus 
by means of which, besides the usual charge of about 
1,000 kg., from 5 to 20 per cent. of iron turnings 
can be injected into the cupola without, it is 
claimed, increasing the coke consumption. The 
operation and conduct of the furnace is normal and 
the waste is small, as has been established by ex- 
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Fig. 1.—Cross-Section or Curonta ann INJECTION 
APPARATUS. 


periments extending over several months. It is 
said not to exceed that which occurs in the use of 
briquettes. 

The apparatus for injecting the chips or turnings 
of iron is shown in cross-section. It consists essen- 
tially of two cylinders situated close together, in 
which a piston is made to move hack and forth by 
means of a crankshaft or an eccentric. The propul- 
sion of the machine is accomplished by means of a 
connecting gear or a suitable motor. In 
render the movement of the machine 
shock, a small balance i 


order to 
free from 
wheel is connected to the 
crankshaft near the motor. Further, in order to be 
able to inject the desired percentage of turnings, 
the propelling mechanism is regulated by means of 
two speed pulleys which hasten or retard the rate of 
the machine at wiil. By regulating these speed 
pulleys, 5, 10, 15 or 20 per cent. or more of iron 
turnings can be injected into the melting zone. 

A foundry in Berlin is stated to have installed this 
apparatus and by means of it will shortly attempt 
to turn to account its large amount of waste iron. 
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The ‘ Rennerfelt’’ Electric Furnace. 


As will 


be seen 


from the annexed sectional views 
Fig. 1 and 2, the ‘ Rennerfelt” electric furnace 
is constructed on much the same lines as_ the 
“Stassano’’ furnace, the chief difference between 


the two types lying in the arc field, which in the 
“ Rennerfelt’’’ furnace is vertical, one of the three 
electrodes used being fixed in a vertical position. 
A further feature is that the points of the two hori- 
zontal electrodes can be moved in a vertical direc- 
tion, the idea being to provide facilities for varying 
the height of the are according to the level 
of the charge. 
which cause shrinking, as, 
iron sponge, it is obvious 
be of advantage. 


In the case of charges being made 
scrap or 
will 


instance, 
this 


fo 


that feature 


Fic. 1.—Front Sectionat ELEVATION. 


Tue “ RENNERFELT ”’ 


A furnace of this type was constructed and put 
into operation at the Hallstahammer Iron Works in 
Sweden last year, the resultsbeing such that it 
has now been decided to erect a_ steel foundry 
equipped with two furnaces of 1,000 kilos capacity, 
and one of 200 kilos. The furnace already installed 
can take charges up to 200 kilos, and was de- 
signed for a consumption of energy of 90 to 100 h.p. 
It is in the form of a cylinder with a horizontal 
main axle. The ends are flat and act as the sup- 
ports of the electrode holders, which serve also as 
cooling boxes. The third electrode is introduced 
vertically on to the other two through the top of the 
furnace. With a view to facilitating the insertion 
of the internal brickwork, the framework of the 
furnace has been constructed in upper and lower 
halves. The furnace is placed on roller bearings, 
which facilitate tilting and the tapping of the 
slag and steel. 

As already mentioned, the two side electrodes can 
be adjusted in a vertical direction, which is a great 
advantage, as thereby a minimum distance between 
the charge and the arcs can be maintained, the 
charge be:ng thus exposed to a more intensive heat 
than the arched roof, the durability of which -is 


thus increased, In working it is often desirable to 
force up the temperature, especially for removing 
the sulphur, and it is obvious that if an increased 
amount of energy can be employed without the 
danger of overheating the roof, the life of the fur- 
nace will be prolonged; in addition, time will be 
gained, as the smelting process will not last so long. 
The roofs of electric furnaces being generally one 
of their weakest points, the semi-circular form has 
been chosen in the design under notice in order to 
keep the distance between the charge and _ the 
voof as great as possible, and thus prevent over- 
heating. Low roofs have the great drawback, as 
against high roofs, that silica bricks must be used, 
which melt at 1,830 deg. C., or at a much lower 





Fie. 2.—Sipe SEctTionaL ELEVATION. 
Evectric FURNACE. 


temperature than the magnesite bricks which have 
been employed in this furnace. It is, indeed, more 
than doubtful whether silica bricks should be em- 
ployed at all in electric furnaces, as they are in- 
juriously affected by the basic vapours of calcium 
and iron, whereby silicates of iron and calcium are 
formed, which may also affect the bath. 

The electrodes used are made from electro- 
graphite and possess a much greater capacity as con- 
ductors than ordinary carbon electrodes. As a re- 
sult they can be made of smaller dimensions, which 
is an advantage in the case of electrodes introduced 
through the roof of the furnace, in that the roof 
is not unduly weakened. The graphite electrodes 
employed have a diameter of only 32 millimetres 
(1.28 in.) and their resisting capacity has been de- 
monstrated up to a load of 70 amperes per square 
centimetre. As 


regards energy, any kind can 
be employed for this furnace, direct or alter- 
nating-current, the number of periods of the 


latter being of no consequence, As to pressure, 
100 to 110 volts may be regarded as most suitable, 
although 50 to 60 volts may be used. 

Experience has shown it to be more advantageous 
in many respects to employ electric ares 
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freely burning than arcs constantly in  con- 
tact with the charge; especially is this the 
case in gmall furnaces for the manufac- 
ture of electric steel from scrap iron. With freely- 


burning ares there is less risk of the contact 
being interrupted, and the current is subjected to 
fewer fluctuations with their disturbing  conse- 
quences. A further advantage with freely-burning 
arcs is that the surface of the bath can be more 
easily kept covered by a layer of slag. The reaction 
is thereby furthered, and any risk of burning the 
charge is avoided. In furnaces of the ordinary type 
usually a space free of slag forms just below the 
electrodes, where the arcs come into contact with 
the bath, and there is therefore nothing to prevent 
particles from the points of the electrodes dropping 
into and be mixed with the charge, which may 
cause great disturbances. 

The chief advantages claimed for the ‘ Renner- 
felt’’ furnaces may be summarised as follows :— 

(1) It possesses a high thermo-electric efficiency, 
due in part to the manner in which the heat is 
produced and in part to the construction of the 
melting chamber and arrangement of the electrodes, 
which allows of the furnace being tightly closed. 

(2) Any system of energy can be us and in 
the case of alternating current the number of 
periods is immaterial. 

(3) The construction of the melting chamber and 
arched roof renders them strong and durable, and 
the loss of heat by radiation is reduced to a 
minimum. 

(4) The arrangement for regulating the energy 
is very simple. In case of polyphase current being 
used, only two of the three arcs require regulation. 

(5) The ares are independent of the charge, which 
facilitates smooth and quiet working. 

(6) The height of the ares above the charge can 
be regulated without affecting the consumption of 


energy 

(7) The arched roof of the furnace is not 
weakened by a number of large electrodes, there 
being only a single one of a relatively small diameter 
— through it. 

(8) If required, the working of the furnace by 
the aid of freely-burning arcs can be altered during 
the process to the system of working by arcs com- 
bined with the charge. : 

(9) Magnesite bricks can with advantage be em- 
ployed in the construction of the arched roof, allow- 
ing the use of a very high temperature. 

(10) Owing to the position and small size of the 
electrodes the admission of air currents can be 
avoided. 

(11) The form of the arcs and their position in 
relation to the charge assist the reaction. 

(12) The heat is distributed in the most effective 
manner over the whole surface of the charge, partly 
direct and partly by radiation from the roof. 

(13) The phase-displacement is very small. 

At the present time there are eight ‘“ Renner- 
felt’? furnaces at work or under construction. 
Apart from the one at Hallstahammer, there are 
as yet no working results available. This is lined 
with Austrian magnesite bricks at the ends as well 
as in the roof, and it is also carefully isolated by 
the aid of firebricks and asbestos. Austrian mag- 
nesite is especially free of quartz and oxide of iron, 
which makes the bricks very refractory with compara- 
tively small shrinkage, The furnace has dealt with 
102 charges without any repairs having been neces- 
sary except the ordinary ones to the bottom of 
the melting chamber. It has been worked for 
more than seven weeks for an average of 12 hours 
per day, and while no smelting was going on it 
was kept warm by a consumption of energy corre- 
sponding to from 15 to 35 per cent. of the normal 


consumption. The brickwork was thus subjected to 
rather extreme changes of temperature, in view of 
which the results are the more satisfactory. 

As regards the important item of the consumptién 
of electrodes, the average figure during an observa- 
tion period of 36 hours was 0.128 kilo of electrodes 
per hour, while it amounted to 0.183 kilo per hour 
during another pericd of 24 hours, when electrodes 
of a diameter of 38 mm. were used instead of 
32 mm. _ For the smelting of 120 kilos of mild scrap 
75 minutes were required with a consumption of 
electrodes of 1.25 kilos. If the refining period be 
estimated to ke the same, the consumption will 
thus amount to 2.5 kilos r ton of finished steel, 
which must be regard as satisfactory, The 
average consumption of energy was about 590 kw.- 
hours per ton of steel, which could be reduced by 
the employment of larger furnaces. 








The Bunsen Burner for Drying 
Ladfes. 


The application of the bunsen burner to the drying 
of foundry ladles is discussed by Mr. O. Johannsen in 
a recent issue of “ Stahl und Eisen.’’ In some pre- 
sent methods of drying ladles the admission of the 
flame and the mixing of the necessary air for com- 
bustion often present difficulties. The gas burns with 
a flickering cold flame and often only in the upper 
part, so that the bottom of the ladle which needs 
the most heat receives the least. The simplest ar- 
rangement for the intimate mixture of gas and air is 
the bunsen burner. The adaptation whith Mr. 
Johannsen especially recommends for ladle drying is 








shown in Fig. 1. It is an inverted bunsen burner 
which burns in the interior of the ladle. In order to 
cause the flame to burn as far as possible on the 
walls of the ladle and not ascend the middle, a 
shield is provided. This prevents also the drawing of 
the prdoucts of combustion into the burner mixing 
pipe. The end of the burner is covered with wire 
netting of 4 mm. mesh, and the long narrow de- 
sign makes possible a rapid delivery of gas and a high 
temperature. Producer gas, blast-furnace gas, or 
waste gas from the furnaces can be used. Ladles are 
said to dry very quickly with the use of this burner. 





Acid-Proof Metal. 


A contemporary gives the following as a mixture 
to be used for casting pipes to be laid in a solution 
of hydrochloric acid and water :—Copper, 85 lbs. ; 
tin, 8 Ibs.; phosphor tin, 2 lbs.; and lead, 5 lbs. 
The pipes in question were for conveying steam or 
hot water for heating the acid solution when 
pickling. 
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Correspondence. 


Blast Quantity and Pressure in Cupola Working. 
To the Editor of Tae Founpry Trapve JouRNAL. 
S1r,—In answering Mr. Liardet’s first letter, I pur- 

posely left the shape of the tuyeres out of the ques- 

tien, as I considered his attack on the method of air 
measurement of the most importance. The particu- 
lars that he is anxious to have are: 

The inside lining of the cupolas is parallel from 
the charging doors down to the hearth; the tuyeres 
are square at the cupola casing, changing to oblong 
and converging slightly towards the interior of the 
cupolas. The number and total area of them is given 
in the Paper. 

His remarks on the calibration of his orifices for 
measuring the air flow are interesting, and I am 
quite willing to believe that he made every effort to 
obtain accuracy, but as he does not give particulars 
of the proportions of his apparatus, nor the formule 
he deduced from his experiments, he still leaves us 
in the dark as to the r@mson of the discrepancy be- 
tween his results and mine. 

The fact that Mr. Liardet regards air pressure in 
a cupola as a necessary evil, is no reason why it 
should be ignored in calculations affecting cupola 
working. The research was started under the belief 
that the volume of air was the only important 
factor, but I soon found that the same quantity of 
air, with varying pressure, due to difference in 
packing the cupola, gave varying results in the 
amount of metal melted. As Mr. Liardet agrees 
that a certain velocity of air is necessary for good 
working, may I remind him that this is just what 
the Paper claims should be taken into account, pres- 
sure all through being converted into velocity, velo- 
city being, by the theory of the flow of air through 
orifices, approximately proportional to // P. 

It is, of course, impossible to alter the blast pres- 
sure as distinct from quantity without altering either 
the tuyeres, or burden in the cupola, and this point 
is sufficiently answered by the foregoing remarks. 

Mr. Liardet agrees that a certain quantity of 
oxygen js necessary for proper combustion, and then 
states that the air should be measured in cubic feet. 
Now the oxygen content in a cubic foot of air will 
vary from day to day within wide limits, according 
to its density, due to temperature and atmospheric 
pressure, whilst the oxygen in a |b. of air is constant, 
as the above variations are considered in the calcula- 
tion, therefore on his own reasoning of the oxygen 
content, calculating by weight is the more preferable 
and accurate method. His further suggestion that 
air should be considered in cubic feet because blower 
makers catalogue and sell blowing machinery under 
this form of specification is quaint, but not convinc- 
ing. 

The tests published by Mr. Liardet are interesting, 
covering as they do many different size cupolas. 
The output stated for the 27 in. cupola agrees ex- 
actly with the maximum I obtained on the cupola 
of the same size, although we were led to believe by 
Mr, Liardet’s first letter that he always obtained a 
larger output than that given in my results. I sug- 
gest that the fact that his cupola requires so much 
more air to give a similar output of metal than does 
the one I experimented on, is well worth his firm’s 
attention, especially as the work done on the same 
subject by Professor John Jermain Porter in 
America afford some proof of the accuracy of my 
results of the quantity of air required. 


Yours, etc., 
F. J. Coox. 


Birmingham, 
Oetober 27, 1913. 


F.T.J. Bookshelf. 


Transactions of the American Institute of Metals, 

Vol, VI. 

Edited by W. M. Corse, Secretary. 
Institute, Buffalo, New York, U.S.A 

This volume of the “ Transactions ’’ of the American 
Institute of Metals deals with the Sixth Annual 
Meeting held at Buffalo, September 23 to 27, 1912. 
The report of the official chemists of the Institute, 
with the discussion on the report, occupy 43 pages; 
and this is followed by an interesting survey, by Mr. 
G. Shaw Scott, M.Sc., of the history ana achieve- 
ments of the British Institute of Metals. The work 
of the American Bureau of Mines relating to non- 
ferrous metals is next discussed by Dr. C, L. Par- 
sons, and then follow a number of Papers presented 
before the Buffalo meeting, the subjects including the 
structure of galvanised iron, the electric furnace in 


Published by the 


non-ferrous work, boronised copper, the thermal 
diagram ot the bronzes, test-bars for non-ferrous 


alloys, influence of pouring temperature on manganese 
bronze, the casting of German silver, core flours, and 
other matters of interest to non-ferrous metal workers, 
Since the Institute (formerly the American Brass 
Founders’ Association) treats very largely with cast 
metals, this volume of “ transactions’ should appee|l 
strongly to the foundryman. 


‘* The Mechanical World’’ Pocket Diary and Year 

Book for 1914. 

Published by Emmott & Company, Limited, 65, 
King Street, Manchester. 

This useful little annual is now in its 27th year 
of issue. While it follows the same lines as previous 
editions, it has experienced considerable revision 
and the addition of new features. The section on 
steam turbines has been partly re-written, and new 
data and illustrations introduced. A lengthy section 
on milling and gear-cutting on the milling machine 
is now included, and also a section on grinding and 
numerous other data. 








Query, 


Castings to Stand Pressure. 

Herewith is a sketch of a clip casting, on which 
I should be very pleased to have the views of some 
expert foundryman regarding the best way to run 




















it, and what mixture of iron to use. The trouble 
has been to get them to hold in high-pressure gas 
at the section marked X. 
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Inventions. 





Applications for Patents. 





An Asterisk indicates that a complete specification accompanies 
the application. When inventions are communicated the names of 
the communicators are in brackets. 





21,158. Metal-melting furnaces. I. Hall. 

21,161. High-temperature furnaces, A. A, Govan. 

21,194.*Moulding-machines. (W. Caspary, Germany). 

21,327. Regenerative furnaces for the treatment of steel. 
J. 8. Atkinson. 

21,405. Machine tool for cutting steel. W. Waring. 

22,159.*Induction furnaces. Albert Hiorth. 

22,263, Manufacture of semi-steel. W. Muirhead. 

22,310. Melting metals and heating furnaces by high- 
pressure gas. A, P. Townsend. 

22,388 & 22,389. Casting metals. W. F. Sollis and J. 


Lambert. ie 
22,479. Apparatus for casting metals. C. W. Seymour. 
22,585. *Regenerative furnaces. H. Rehmann and H. 


Bangert. 

92,657. Furnaces for melting metals. T. Ratcliff and W. 
Ratcliff. 

92,692.*Manufacture of pig-iron. C. A. Keller. 

22,706.*Metal-working machines with work-holding 
magnets. Magnet-Werk G. m. B. 

92.723 and 22,724.*Electric furnaces. E. Stassano. 

22,731. Recovery of volatilised metals from furnace 
fumes. (B. Howe, West Australia.) 

33.*Process of and apparatus for charging furnaces. 

W. Puschmann. 

22.334.*Producing and refining metals. S. B. Frumkin. 

22,840. Liquid hydrocarbon furnace for heating, roast- 
ing, refining, smelting, etc. D. de Ros. 

22,874.*Utilisation of the heat of slag. C. Semmler. 

22,875.* Utilisation of waste heat in the manufacture of 
iron. C. Semmler. 

22,923.*Autogenous welding and cutting of metal. M. 


i) 
to 
~I 
co 


Kongsbak. 
22,929.*Circular saw blades for cutting metals cold. 
A. Rocour. 
23,004.*Smelting metal, metal ores, etc. §S. Guggenheim. 
23,319.*Draft burners for welding and cutting metals. 


A. Baechtold-Strobel and T. Cartier. 

23,493. Stirring or agitating molten metal in melting- 
pots. I. Hall. 

23,521. Metal-melting apparatus. W. I. Burch. 

23,611. Process for the production of steel. D, Colville. 

23,612. Process for the production of nickel steel. D. 
Colville. 


23,622.*Manufacture of steel. (H. Martin. France.) 


Abstracts of British Patent Specifications recently 
Accepted. 

412 (1913). Process of Casting. The Liquid Forged 
Steel Company, 1,216, Citizens Building, Cleveland, Ohio, 
U.S.A.—The annexed cut is a vertical central longitudinal 
sectional view of one form of apparatus adapted for use 
in practising the invention. 1 designates any suitable 
base or bed, from which rises a cylinder 2 having open 
top through which works a piston 3 suitably packed as 
at 4. Water or other fluid under pressure, is admitted 
into the bottom portion of cylinder 2, through a suitable 
port 5 formed through the base or bed 1. The bottom 
of the piston 3 is provided with a central depending boss 
6 designed to strike the base or bed 1 so as to support 
the bottom of the piston slight'y above the base or bed 1, 
thereby to provide a space to receive water initially 
introduced into the cylinder. It will, of course, be under- 
stood, that the exhaust from the cylinder 2 may pass 
out through port 5. The piston 3 is hollow; that is to 
Say, it is provided with a central longitudinal bore 61 
opening through the top of the piston. Working in this 
bore of the piston 3 is a plunger including a stem or 
shank 7 of somewhat less diameter than that of the bore 
of the piston. This shank is provided at its lower end 
with a piston head 8, suitably packed and working in 
the cylinder formed by the hollow piston 3. At the 
upper end of the stem 7 there is a striking head 9 de- 








signed to apply impacts to the ingot. The top of the 
cylinder 3 is provided with a suitable gland 10, through 
which piston shank or stem 7 works. For the purpose 
of supporting the ingot above the striking head 9 there 
is provided a table or platform 11, supported by stan- 
dards 12 rising from the top of the fixed or stationary 
cylinder 2. Suitable bolts or rods 13 extend between 
the base or bed 1 and the table 11. Upon the table 11 
is a casting plate 14, The ingot mould 165 rests upon the 
casting plate 14, and is held down against the plate by 
suitable fastenings. These fastenings consist of hooks 
16 hinged or loosely connected to the table 11 by means 
of eyes 17, each hook being designed to engage with a 
suitable ear or lug 18 upon the ingot mould. In order to 
insure a proper engagement between each hook and 
adjacent lug, a wedge 19 is driven in between the hook 
and the ear. By the means described a mould may be 
very conveniently and rigidly held against the casting 
plate so as to avoid displacement by the blows imparted 
by the striking head 9 over plunger 7. In the top of 
the casting plate 14 is a central depression or seat 
20 of suitable shape correspending to the cross-sectional 
shape of the lower end of the ingot. A downwardly 
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Casting Apparatus, by the Liquid Forged Steel Company. 


tapered opening 22 extends from the seat or socket 20 
with its open lower end registering with an opening 23 
extending through the table 11 in alignment with 
the striking head 9. Working in the openings 
22 and 23 is an impacting and stripping head 24, 
the lower end of which is in the path of the striking head 
9. A suitable plate 25 rests loosely in the seat 20 so as 
to be interposed directly between the impacting and 
stripping head 24 and the ingot 26 in the mold. For 
the automatic control of the percussive piston 7 there is 
provided a valve chest 27 carried by cylinder 3, there 
being upper and lower ports 28 and 29 establishing com- 
munication between the valve chest 27 and the bore of 
the cylinder 3, The valve chest 27 is controlled by 
suitable tappet mechanism, including a rocker arm 30 and 
upper and lower reciprocating tappet elements 31 and 32, 
arranged to co-operate with the striking head 9 and 
rocker arm 30. The lower tappet member is mounted in 
a suitable guide 33 secured to the top of the adjustable 
cylinder 3, while the upper tappet member works in a 
guide 34 carried by the table 11. The striking head 9 of 
the percussive piston is provided with upper and lower 
bevelled portions 35 and 36, co-operating with the respec- 
tive tappet elements 31 and 32, to slide the same back 
and forth and thereby throw the rocker arm 30 to shift 
the valve in the valve chest 27. For the purpose of 

p 2 





740 


THE- FOUNDRY TRADE JOURNAL. 








guiding the adjustable cylinder 3, the head of that cylin- 
der is provided at its outer edge with notches or recesses 
3', each of which receives one of the standards 12, 
whereby the cylinder 3 is guided in a true vertical direc- 
tion in its up and down movements 


21,019 (1912). Foundry Moulding Machines. W. D. 
Oddy, Mill Street, Meadow Lane, Leeds; and H. Rich- 
mond & Sons, Limited, Donisthorpe Street, Hunslet, 
Leeds.—Fig. 1 is a plan view, partly diagrammatic, of 
a foundry moulding machine constructed according to 
the invention; the left side of Fig. 2 is a vertical radial 
section through the one of the presses, e.g., one line A, 
O, of Fig. 1. The right side of Fig. 2 is a vertical 
radial section on line O, B, of Fig. 1 showing the bottom 
pattern plate in its lowest position, and for the sake of 
convenience, also the gearing for intermittently rotating 
the table. a is the intermittently rotated table, carried 
by a short cylinder 6 connected to the fixed central 
pillar c. d indicates three rectangular openings sym- 
metrically arranged in the table a. e¢ are the bottom 
pattern plates, which fit in the openings d, and are 
supported by antifriction rollers f on the circular track 
g. Im the stationary positions beneath the presses they 
are supported by broad lugs h, resting on pedestals 7 car- 
ried by any convenient part of the frame of the 
machine. j are the flasks or moulding boxes, which are 


Fia. 1 

















az 


placed on the table, so as to enclose the openings d, 
when the latter are about the position indicated by I, 
Fig. 1. & is a circular or annular trough containing the 
supply of moulding sand, and shoots or hoppers are 
suspended from the same at the positions marked II. 
and IV. in Fig. 1. The lower ends of the hoppers are 
provided with means for automatically supplying sand 
to and spreading it over the mould boxes and bottom 
pattern plates, as they pass beneath the lower ends of 
the shoots or hoppers. n is a deep-slotted plate or grid, 
fitted capable of being reciprocated between two fixed 
slotted plates forming the bottom of the hopper. The 
reciprocation of the grid is effected in the one direction 
by means of a lever n' carried from the cylinder }, 
one arm of the lever being movéd by the cam q carried 
from the revolving table by a bracket, as the arm passes 
over it, The return movement is caused by the spring r. 
The sand is subjected to a preliminary consolidation by 
means of a roller s carried in slot bearings, which rides 
up the lip on the forward edge of the mould box, and 
then drops on to the sand in the mould box as the latter 
passes under the roller. The sand immediately over the 
pattern plate is thus partially consolidated before the 
mould box reaches the first press. The table remains sta- 
tionary whilst the pressing block is lowered and raised. 
Where the mould box is relatively deep, a second shoot 


; i 
Improved Foundry Moulding Machine. 


or hopper and supplying device may be carried from the 
sand trough about the position indicated by III. After 
leaving this so-called first press, the mould box is car- 
ried under a second or third sand supplying hopper, as 
the case may be, situated at the part indicated by IV., 
where the box is completely filled, and after passing be- 
neath a plain roller or levelling scraper, the box comes 
to rest beneath the second press, A. O. being the centre 
line of this press. The mechanism for intermittently 
rotating the table has the full and mutilated circles of 
teeth on the same side instead of on opposite sides of 
the intermediate wheel; and consists of a first driving 
shaft situated radially at any convenient position be- 
neath the table, and provided at its inner end with a 
bevel pinion gearing with the outer ring of teeth 1 
Fig. 2, on the circular casting 2, the latter being car- 
ried by a circular race 3 supported on pedestals 4, and 
concentric with the table a and central pillar c, The 
casting carries an inner curved row or mutilated circle 
of teeth 5, which extends over three-sevenths of the cir- 
cumference. For example, the curved row of teeth con- 
tains, say, 54 teeth, whilst the complete circle would 
contain 126 teeth. A pinion 6, having 18 teeth, mounted 
on the countershaft 7, gears with the curved row of 
teeth 5, so that the countershaft 7 makes three revolu- 
tions during three-sevenths of the revolutions of the 
wheel or casting 2, and remains stationary during four- 
sevenths of such revolution. A second countershaft 8 is 
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geared by equal sized wheels 9 with the countershaft 7, 
and carries a bevel pinion 10 provided with 14 teeth, 
which gears with the bevel wheel 11 attached to the cir- 
cular boss of the table a. The countershaft 8 like the 
countershaft 7 makes three revolutions for each com- 
plete rotation of the mutilated gear wheel 5, and moves 
the table a by the pitch of 42 teeth, that is, one-third 
of a complete revolution of the table. The table a thus 
makes a complete revolution for three complete revolu- 
tions of the mutilated wheel 5, in three successive move- 
ments, separated by stationary intervals; the time of 
movement being to the times of the stationary intervals 
as three to four. The movement of each press is im- 
parted from the mutilated wheel 5 by means of @ 
pinion 12 having 168 teeth mounted on a countershaft 13 
provided with pinions 14 having 20 teeth, gearing with 
the wheels 15 having 60 teeth; the wheels 15 serving as 
the crank dises. The sliding cross-head 16 of the press 
is connected by side rods 17 to the crank pins of the 
crank discs 15, and is guided by guides formed on the 
cross or bridge piece 18, connecting the outer and cen- 
tral pillars 19 and c. The press crosshead thus makes 
a down-and-up movement each time the teeth of the 
mutilated wheel passes under the pinion 12, that is, dur- 
ing each of three separate sevenths of a complete rota- 
tion of the table a. 
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Trade Talk. 


Mr. Joun Gitt, Queen’s Foundry, Saw Yard, Wake- 
field, has been adjudged bankrupt. 

THe AsteR ENGINEERING Company, LrmiTeD, is being 
wound up voluntarily with Mr. A. Dobson, of Wembley, 
as liquidator. 


Tue Coventry OrpNANCE Works, LimirTep, have re- 
moved their London offices to 3, Central Buildings, West- 
minster, S.W. 

Tue London offices of Cammell, Laird & Company, 
Limited, have been removed to 3, Central Buildings, 
Westminster, S.W. 

A sire has been secured on the Trafford Park Estate, 
Manchester, by the Kenyon Ironworks Company, 
Limited, for new works. 


CarsBic, Limirep, engineers, late of 27, Cannon Street, 
London, E.C., have removed to Walworth House, 51, 
Holborn Viaduct, London, E.C. 


Tue Assoctatep MANUFACTURERS’ COMPANY, engineers, 
have removed from Kentish Town, N.W., to 72 and 80, 
Mansell Street, Aldgate, London, E 


Fire broke out last month in the Grangemouth yard of 
the Greenock and Grangemouth Dockyard Company, 
Limited, and considerable damage was caused. 


Messrs. Isaac Guest & Son, engineers, of the Han- 
bury Works, Brettell Lane, Stourbridge, have trans- 
ferred their business to the Dial Foundry. 

A BLAST-FURNACE at the Solway lronworks, Maryport. 
owned by the Workington Iron and Steel Company, 
Limited, was damped down on October 25. 


Messrs. J. T. Witt1ams & Sons, engineers and iron, 
metal and machinery merchants, have removed their 
city offices to 37, Queen Victoria Street, London, E.C. 


THe AFRICAN STEEL SYNDICATE, Limitep, is being 
voluntarily wound up, with Mr. A. D. Owen, of Thread- 
needle House, 34, Bishopsgate, London, E.C., as liquida- 
tor. 

Messrs. A. G. Graztant & Company, British and 
Colonial agents for the F.I.A.T. oil‘engine, have re- 
_— to 109, Victoria Street, Westminster, London, 
S.W. 


Tue offices of Watts Bros. (Sheffield), Limited, engi- 
neers, have been removed from Cambridge Street and 
Wellington Street, Sheffield, to the Triumph Works, 
Sheffield. 

Br-Metats, Limirep, late of 80a, Southwark Street, 
London, 8.E., have removed to larger and more com- 
7 | een at 57, Lant Street, Southwark, Lon- 
on, S.E. 


By an outbreak of fire on October 21 in the premises of 
Messrs. John Dalgleish & Sons, Avenue Iron Works, 
Coggan Street, Pollokshaws, Glasgow, considerable 
damage was done. 


Tue shareholders of the Nevile Engineering Company, 
Limited, have decided to wind up the company volun- 
tarily. Mr. G. W. Bull, 9, Foregate Street, Worcester, 
has been appointed liquidator. 

Messrs. C. W. Owxes and J. T. Cummina, carrying 
01 business as engineers and smiths, at 59, Macks Road, 
Bermondsey, London, under the style of Owles and Cum- 
ming, have dissolved partnership. 

At a conference of manufacturers held at the National 
Gas Exhibition, presided over by Lord Weardale, on 
October 29, Professor W. A. Bone (London) read a paper 
on ‘The Industrial Use of Coal Gas.”’ 


Messrs. H. W. Butter & Company, Craven House, 
Kingsway, London, W.C., have been appointed British 
agents of the Ateliers de Constructions Electriques, du 
Nord et de l’Est, of Jeumont (Nord), France. 

Manninc, Warpte & Company, Liutrep, Boyne Engine 
Works, Hanslet, Leeds, haveappointed Messrs. Scrivener. 
Breffit & Company, 34, Park Place, Cardiff, to be their 
agents for the sale of Jocom>‘ives, etc., in South Wales. 


Sm H. F. Donaupson presided at the opening of 
the winter session of the Institution of Mechanical En- 
gineers, when Mr. R. B. Creak, of Manchester, con- 
tributed a paper on ‘‘ Modern Flour Milling Machinery.” 

Messrs. Pyne, Hvucuman & Company, engineers, Cal- 
cutta, India, have established a branch at Bank Cham- 
bers, 329, High Holborn, London, W.C., which will be 
under the charge of Mr. F. M. Short as European 
manager. 


Tue steamer now on the stocks in the Londonderry 
Shipyard, and which is to be named the “San Fran- 
cisco,”’ is officially announced to have been purchased by 
the United States Steel Corporation for the Pacific and 
European service. 


Tue business of Mr. William Ure, Ayr Foundry, 
Green Street, Ayr, carried on by Mr. James Dawson 
Ure, has been transferred to Mr. Andrew Hunter and 
Mr. James Hunter, who will carry on the business under 
the firm of A. and J. Hunter. 

Mr. C. W. Rostnson, trading as C. W. Robinson & 
Company, Forth Bridge Steel Works, Polmont, has sus- 
pended payment, and has granted a trust deed on behalf 
of his creditors in favour of Mr. John Duncan, jun., 
C.A., 226, St. Vincent Street, Glasgow. 


ExTeENstve improvements have been carried out at the 
Vulcan Mills, Bridge Street West, and Hospital Street, 
Birmingham, of Messrs. Dugard Bros., brassfounders, 
metal rollers, and brass and copper wire manufacturers, 
including the erection of a new casting shop. 


Messrs. Donerty & BamBer. engineers and merchants, 
of 25, Victoria Street, Westminster, London, S.W.. have 
been appointed sole British agents for the sale of rail- 
way carriages and wagons, etc., as manufactured by La 
S.A. les Ateliers du Roeulx, Le Roeulx, Belgium. 


Raven Mantinpate & Company, Limirep, edge tool 
manufacturers, of the Crocodile Works, Alma Street, 
Aston, Birmingham, and Sheffield, are concentrating the 
whole of their business at the Birmingham works, which 
have been considerably enlarged and improved in conse- 
quence of the change. 


Aw Electrical Exhibition promoted by the Electricity 
Department of Glasgow Corporation has been formally 
opened, under the presidency of Lord Provost D. M. 
Stevenson, and will be continued until November 15. 
The Exhibition embraces electrical machinery and appli- 
ances of every description. 


A PETITION presented to the High Court of Justice 
for confirming the proposed reduction of the capital 
of Martin, Earle & Company, Limited. from £245.000 
to £146,000, by cancelling capital which has been lost 
or is unrepresented by available assets, will be heard 
before Mr. Justice Astbury, on Friday, November 7. 

New works have been built in Aston Brook Street, 
Birmingham, for Messrs. F. & T. Prime, ironfounders, 
Alma Street, Birmingham, who propose concentrating 
the whole of their business at the new establishment. A 
large area of ground has been taken in Aston Brook 
Street, which will be available for extensions when 
required, 


A LEcTURE on the life of Sir Henry Bessemer has 
been delivered to the members of the Wolverhampton 
and District Engineering Society by Professor Thomas 
Turner, M.Se., A.R.S.M., F.I.C. The subject was 
chosen on account of the centenarv of the birth of the 
qent, inventor falling this year. Mr. J. Thompson took 
the chair, 


THE co-partnership of Stevenson & Binnie, engineers, 
millwrights and ironfounders, Rosehall., Haddington, of 
which Mr. David Stevenson and Mr. Mark Binnie were 
the sole partners, has been dissolved by the retirement of 
the latter. Mr. Stevenson has taken over the business 
and will continue the same in his own name and dis. 
charge the liabilities. 

James Kerra & BrackMan Company, Limrrep, of 
Arbroath, have placed contracts for additional extensions 
to provide machine and erection accommodation. Quite 
recently the firm carried out a large extension of their 
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works between Lordburn and Gravesend, but the business 
of the firm has increased so rapidly that still further 
accommodation is required. 


Buitpinc has been commenced on a site in the 
Meadows, Derby, adjoining the canal, of an important 
extension of the works of R. Russell & Sons, Limited, 
Peel Foundry, Meadow Road, Derby. The extension 
occupies an area almost as large as the present works, 
and will be used as a moulding shop. A_ portion of 
the old moulding shop will be used for stock. 


Notice is given that the partnership heretofore sub- 
sisting between Messrs. T. Lake, C. H. Lake, J. R. 
Lemon and Geo. Garnish, carrying on business as iron 
founders at 61, Newport Road, Barnstaple, under the 
style of Thomas Lake & Company, Barnstaple Foundry, 
has been dissolved so far as concerns Mr. J. R. Lemon 
and Mr. G. Garnish, who retire from the firm. 


Tue Edinburgh Court of Session has granted the order 
presented by Dron & Lawson, Limited, Cranstonhill Tool 
Works, 59, Elliot Street, Glasgow, seeking confirmation 
of the reduction of the capital to £15,000, divided into 
10,000 preference shares of £1 each and 10,000 ordinary 
shares of 10s. each, whereof all the ordinary shares and 
9,000 of the. preference shares have been issued and 
fully paid. 

Mr. B. McNety, President of the Institution of 
Mining and Metallurgy, presided at a meeting, held in 
London, of the Mining and Metallurgy Committee of 
the 1914 Anglo-American Exposition, when, on it being 
resolved to form sub-committees, and Dr. Thomas Kirke 
Rose, chemist of the Royal Mint, was chosen as chair- 
man of the sub-committee on metallurgy ; and Dr. Walter 
Rosenhain, of the National Physical Laboratory, for that 
on metal products. 


Rapip progress is being made with the extensions at 
the engineering works of Messrs. W. H. Dorman and 
Company, in Foregate Street, Stafford. By December 
a substantial addition will have been made to the shop 
floor space, comprising erecting shops on the ground 
and first floors and stores with machine shop gallery on 
the first floor. The conversion of a large dwelling- 
house into convenient offices for the accommodation of 
the whole of the managerial and costing staffs has been 
completed. 


Tue Lonpon anp Norta-Western, the Great Western, 
and the Midland Railway Companies have notified 
traders that on and after November 1 the arrangements 
for charging demurrage on railway companies’ trucks 
and sheets in Birmingham, Scuth Staffordshire, and East 
Worcestershire will be altered. The only material 
change, we understand concerns very heavy consign- 
ments. In future the authorities intend to charge de- 
murrage of Is. 6d. per wagon after three or more days 
according to the amount of the traffic to be disposed of. 
This action, it is explained, has been taken with the 
view of spurring traders to accelerate the process of 
unloading, 

Tue foundation stone of the new city premises of the 
Institute of Marine Engineers, at Tower Hill, Lon- 
don, E.C., was laid on October 29 by the Rt. Hon. the 
Lord Mayor of London (Sir David Burnett, Bart.). 
The Lord Mayor was welcomed by Mr. Thomas L. 
Devitt (President of the Institute).° Prior to the cere- 
mony of laying the foundation stone, Mr. James 
Denny gave a brief account of the work of the Insti- 
tute. At the conclusion of the ceremony a vote of 
thanks to the Lord Mayor, proposed by Mr. Thomas L. 
Devitt, was seconded by the Right Hon. Lord Inch- 
cape, G.C.M.G., K.C.S.1., ‘K.C.LE. (Past-President) 
and supported by Mr. Summers Hunter (Past-President). 

Aw issue was made last month by the V.C. (Vari- 
able Compression de Bernier Patent) Oil Engine, 
Limited, a company with a share canital of £20,000, 
divided into 40,000 10s. shares, The V.C. Oil Engine, 
Limited, has been formed as a parent company to ac- 
quire from Messrs, H. Bernier de Bernier and N. T. 
Eyres, and to demonstrate and place on the market (a) 
the invention for “improvements in engines,”’ for 
which provisional protection has already been granted ; 
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(b) to exercise the inventor’s option to the company 
to acquire the rights to take out patents for the in- 
vention on the Continent; and (c) to form a larger 
company to take over the assets of the present com- 
pany, after commercial exploitation and development 
of the engine and securing of the Continental patents. 


Tur 30th annual general meeting of the North-East 
Coast Institution of Engineers and Shipbuilders was 
held in the Lecture Theatre of the Literary and Philo- 
sophical Society, Westgate Road, Newcastle on-Tyne, on 
October 31, the president, the Hon. Sir Charles A. 
Parsons, in the chair. After the president had delivered 
his address, there were presentations of gold medals 
to Mr. C. Waldie Cairns and Mr. Ernest Saxton White, 
and the Institution scholarship to Mr. G. E. Edmundson 
(graduate). Dr. J. E. Stead, F.R.S., of Middlesbrough, 
who delivered two lectures before the Institution in the 
early part of the present year, will lecture before the 
Society of Chemical Industry in Newcastle on November 
18. His discourse, entitled ‘Some Alloys of Iron, 
Phosphorus and Carbon,” will, in principle, be a con- 
tinuation of the two lectures mentioned, and on that 
account the Society has extended a general invitation to 
the members of the Institution to attend. 


Tue rebuilding of the premises of the Institution of 
Mechanical Engineers is now practically completed, the 
new building being used for the first time on October 24, 
The improvements and extensions add more than 
one-third to the size of the premises. The total super- 
ficial area of the site now occupied is 6,700 square feet. 
The new portion of the building stands on an area of 
about 2,000 square feet in Princes Street, immediately 
opposite the new house of the Institution of Civil 
Engineers, the same architect being selected for both 
buildings. The additions on the ground floor are being 
mainly utilised as offices for the secretary and staff of 
the Institution. On the second floor the. additions 
include a council chamber, 38ft. by 24ft., and the 
main library. On the first floor is a new committee- 
room, 28 ft. by 17 ft., together with the old reading and 
smoking room. The new rooms on the third floor include 
a large smoking-room, 38ft. long by 18 ft. 6in. wide, 
and an additional reading-room. The fourth floor pro- 
vides additional office accommodation. 


Te increased railway rates were considered at a meet- 
ing of the Railway Committee of the Newcastle and 
Gateshead Chamber of Commerce, Mr. Malcolm Dillon 
presiding. The scale of new charges in regard to rail- 
way demurrage. which has been drawn up by the Rail- 
way Clearing House, in consequence of the meeting at 
the Board of Trade on May 7 last, was considered. 
These regulations and charges are of a very much more 
satisfactory character than those issued on January 1 
last, and the opinion of the meeting was that they should 
be accepted, the revised charges to date as from 
January 1 last. A vote of thanks was passed to Mr. 
E. J. George, of the Consett Iron Company, Limited, for 
his help in this connection. In regard to the question 
ot the increased rates, which came into force on July 1 
last, the opinion of the meeting was that there was an 
impression that these charges were in excess of the 
purpose for which they were intended under the new 
Act of 1913, and that it was the duty of the Board of 
Trade to hold an inquiry into the matter. It was also 
agreed that the question of contracts made before the 
increase of rates was made should be pressed on the 
tailway companies. 

_ Success is being predicted for the Shipping, Engineer- 
ing and Machinery Exhibition, which is to be held at 
Olympia in the autumn of next year. This display will 
exceed in interest and utility any exhibition of nautical 
and machinery appliances yet organised in this country. 
An exceptionally strong list of patrons includes the lead- 
ing shipping and engineering magnates. the First Sea 
Lord, and the Director of Naval Construction. A com- 
mittee of experts has been formed to ensure that the 
Exhibition is carried out in a sound and practical manner. 
The variety of the exhibits can be gauged from the sec- 
tions into which they have been divided, the principal 
being the naval] engineering section, which deals with war 
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vessels and their equipment; naval architecture, em- 
bracing every class of ship; marine engineering, for a 
review of ‘heavy machinery, which will be shown work- 
ing under steam, oil, gas, water and compressed air; 
general marine and engineering and foundry and machine 
tools. 

A GENERAL discussion on ‘‘ The. Passivity of Metals ” 
will take place at a meeting of the Faraday Society on 
Wednesday, November 12, in the rooms of the Chemical 
Society, Burlington House, London, W. The meeting 
will .be open to fellows of the Chemical Society, mem- 
bers of the Society of Chemical Industry, the Iron and 
Steel Institute, the Physical Society of London, and! the 
Institute of Metals. The president-elect, Sir Robert 
Hadfield, F.R.S., will preside, and the following provi- 
sional programme has been arranged:—Dr. G. Senter 
will open the discussion with a general introduction to 
the subject; Dr. G. Grube (Dresden) will read a paper 
on “ Some Anodic and Cathodic Retardation Phenomena 
and their Bearing upon the Theory of Passivity’’; Dr. 
D. Reichinstein (Ziirich) will read a paper on “ Inter- 
pretation of Recent Experiments Bearing on the Prob- 
lem of the Passivity of Metals’’; Mr. H. S. Allen will 
read a paper on ‘‘ Photo-electric Activity of Active and 
Passive Irons.’”’ Communications will be read from 
Professor Dr. G, Schmidt (Miinster), Professor Dr. Max 
Le Blanc (Dresden), Professor Dr. E. Schoch (Texas), 
and Professor Dr. Giinther Schulze (Reichsanstalt, Char- 
lottenburg). The meeting will then be open for general 
discussion, after which Sir Robert Hadfield, Dr. J. New- 
ton Friend, and Mr, R. N. Lennox will show specimens 
of non-corrodible metals and alloys. 

Tue Devrscne Wetiman Seaver, G.M.B.H., the Ger- 
man Branch of Wellman, Seaver & Head, Limited, 
have recently obtained an order from Fried, Krupp, 
A.G., for two 60-ton tilting furnaces, together with 
all brickwork, lined complete and ready for work, to 
b2 installed at the Rheinhausen works. The same firm 
have recently completed a similar plant, consisting 
of three 60-ton tilting furnaces, for the Union of Dort- 
mund branch works of the Deutsch-Luxemburg Berg- 
werks und Hiitten, A.G., at Dortmund. These three 
furnaces have now been at work for several months, and 
they are producing a tonnage corresponding approxi- 
mately to 265 tons per furnace per day, which probably 
constitutes a world’s record for any furnace of similar 
size. These furnaces are making both soft and hard 
steel, or “ quality”’ steel, as it is called in Germany, 
from ordinary common basic pig-iron containing approxi- 
mately 1.75 per cent. of phosphorus, and usual other 
impurities, without the addition of scrap, and without 
any preliminary refining. We understand that to obtain 
this result a new process invented by the Union of 
Dortmund officials is in operation, and that details of. this 
process will be placed before the iron and steel industry 
shortly. 

Tre new engineering laboratories of the University 
of St. Andrews, at the’ University College, Dundee, 
have been opened by Sir Alexander B. W. Kennedy, 
LL.D., F.R.S. The building, which has been erected 
at a cost, including equivment, of about £16,000, forms 
an L-shaped block. The main building, forming the 
north side of a quadrangle, is of two stories in height, 
and contains the lecture rooms, drawing offices, library, 
private rooms, and hydraulic laboratory, with two 
rooms set apart for a possible future architectural 
department. An architectural feature is provided by 
the central tower some 80 feet high, which accommodates 
the fan and machinery for the forced ventilation of the 
building, and also contains a storage tank of 10,000 
vallons capacity, from which the mains in the hydraulic 
laboratory are supplied. The east wing of the building 
contains the engine room and boiler house, the testing- 
of-materials laboratory, the cement-testing room, and 
workshop. The engine equipment at present includes an 
experimental steam engine, a gas engine, and a petrol 
motor, while provision is made for the installation of a 
Diesel oil engine and a steam turbine in the near future. 
The steam engine, which has been specially designed 
for experimental work, is of the horizontal tandem-com- 
pound drop-valve type, with cylinder and_ receiver 


jackets. The gas engine, of 30h.p., with the pro- 
ducer, has been presented by the National Gas Engine 
Company, Limited. The petrol motor is a 14-16h.p. 
Argyll motor car engine. The engine room also contains 
all the apparatus necessary for the measurement of the 
heat values of solid and of gaseous fuels; for the 
analysis of flue, exhaust, and fuel gases, and for the 
measurement of the dryness of steam, etc. The steam 
raising equipment consists of a Babcock & Wilcox boiler, 
with independent Babcock & Wilcox superheater and 
Green’s economiser. The equipment of the testing-of- 
materials laboratory consists of a 50-ton Buckton single- 
lever testing machine, an alternating stress machine and 
cement-testing machine, along with apparatus for deter- 
mining the moduli of .elasticity and rigidity, and for 
investigating the strength of struts and the elastic vibra- 
tions and deformations of structures. ‘The hydraulic 
equipment includes a 24-inch Pelton wheel, a 9-inch in- 
ward flow pressure turbine, an electrically-driven centri- 
fugal pump capable of discharging 400 gallons per 
minute, an Oddie-Barclay high-speed differential ram 
reciprocating pump, etc. The workshop, situated above 
the engine-room, is provided with lathes, planing and 
shaping machines, etc., and is used mainly for the manu- 
facture and repair of experimental apparatus for the 
department. The drawing department consists of two 
well-lighted rooms, with a total area of approximately 
1,500 square feet. 








Aluminium in the Construction of Automobiles. 


Under this title an interesting illustrated pam- 
phlet of 16 pages has been issued by the British 
Aluminium Company, Limited, 109, Queen Victoria 
Street, London, E.C. Apart from affording a good 
illustration of the varied applications of aluminium, 
the pamphlet contains a lot of useful information 
on the working of the metal. 


A Modern Core-Oven Installation. 


An installation of core ovens recently constructed 
by the Oven Equipment and Manufacturing Com- 
pany, New Haven, Conn., U.S.A., for a Cleveland, 
Ohio, foundry is designed for operation in connection 
with trucks holding from three to four tons 
of cores each. The equipment measures 28 ft. across 
the front, is 12 ft. deep, and stands 6} ft. above 
the tracks. The oven is divided by a solid wall into 
two compartments, each of which has two double 
doors that open the full width to admit a truck of 
cores. An inclosed flame gas burner, located at the 
centre and operated from the rear of the oven, heats 
each compartment, and air under pressure of ap- 
proximately 1 Ib. is forced through the burner by a 
positive-pressure blowe: This superheated air cir- 
culates throughout the interior of the oven, and is 
calculated to force the steam and the fumes out 
through vents which are provided. At the same time 
the escape of heat is prevented by covering all six 
faces of the oven with insulating material. It is 
emphasised that the positive circulation and the high 
temperature maintained in the oven enable results 
to be secured in one half the time that is required 
when coal or coke is used, and at the same time the 
amount of gas consumed is small. The burning of 
gas in a steel pipe with no open flame anywhere is 
relied upon to eliminate the fire risk. An auto- 
matic cut-out valve which cuts off the gas pressure 
whenever the air falls below a predetermined point 
prevents the gas from accumulating jn the oven and 
causing an explosion as the result of a sudden failure 
of the air pressure. To prevent pressure from being 
applied to the interior of the oven without providing 
for any escape of the gases, the doors are adjusted 
so that they cannot close unless the vent dampers are 
open. 
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Deaths. 


Tue death took place on October 26, at Cecil Place, 
Paisley Road West, Glasgow, of Mr. James Smith Hume, 
of Messrs. James 8S. Hume & Company, engineers, Kin- 
ning Park, Glasgow. 

Tux death took place at Kelspoke, Woodlands Avenue, 
Potterhill, Paisley, on October 5, of Mr. John Marshall, 
senior partner of John Marshall & Company, iron- 
founders, St. James Foundry, Murray Street, Paisley. 


Tue death is announced of Mr. D. Macfie, of Edin- 
burgh, who at one time was managing director of 
James Milne & Son, Limited, engineers and brassfoun- 
ders, Milton House Works, Abbey Hill, Edinburgh. 

Tue death took place on October 5, of Mr. William 
Snow, of Mount Pleasant, ane Mr. Snow, who was 
62 years of age, had been works manager to Mr. G. 
Deeley, Priorfield Foundry, Deepfields, for about 30 
years. 

Tue death is announced of Mr. A. H. Legge, who 
retired in 1910 from the position of secretary of N. 
Hingley & Sons, Limited, which position he had held 
for over 20 years. The deceased gentleman who was 79 
years of age, had been associated with Messrs. Hingley 
for some 50 years. 


Tue death is announced of Mr. Robert Mansell, of 
Oakfield, Solihull Road, Shirley, at the age of 84. Born 
at Stourbridge, Mr. Mansell was apprenticed in 1842 to 
Mr. Joseph Best, brassfounder, Whittall Street, Birm- 
ingham. Subsequently he acquired the business, and 
carried it on under the style of R. Mansell & Son. 


Tne death is announced of Mr. Albert Edwin Bayliss, 
of 105, Wentworth Road, Harborne. Mr. Bayliss, who 
was 58 years of age, was the elder son of the late “Mr. 
Henry Baylies, of Moseley, and in 1885 he acquired the 
business of Messrs. Thomas Millington & Company, of 
the Harborne Steel Works, and took up his residence 
at Harborne. 

Tue death has. occurred of Mr. John Colbourne, of 
Sedgley Road, Tipton. The deceased gentleman was a 
prominent Midland ironmaster, who for many years was 
a well-known figure on the Birmingham Exchange. He 





was the owner of. blast furnaces situated at Tipton, on™ 


what is known as the Park Estate, and which were dis- 
mantled several years ago. He also owned a foundry 
in the same parish. 


Mr. George B. Bennett, a director of the Scottish 
Tron & Steel Company, Limited, died at Bothwell on 
October 3 very suddenly. Deceased was a native of 
Bombay, and in 1892 entered into partnership with the 
late Mr. Mitchell in carrying on the Woodside Iron & 
Steel Works, Coatbridge, which were eventually taken 
over by the Scottish Iron & Steel Company, Limited. 
The deceased was widely known in the iron trade. 

Mr. Epwarp Barton, J.P., chairman of the Carnforth 
Hematite Iron Company. Limited, died at his residence, 
Warton Grange, near Carnforth, recently. Mr. Barton, 
who was 83 years of age, was formerly manager of the 
blastfurnaces of Messrs. Gilkes, Wilson, and Company, 
of Middlesbrough. On leaving there he undertook the 
construction and management of the Workington Iron 
and Steel Works, and later planned and constructed the 
Carnforth Ironworks, and for the past half-century had 
guided the career of the company. He was manager, 
then managing director, and subsequently chairman of 
the Carnforth Hematite Iron Company, Limited, and 
when he relinquished active control he was presented 
by the shareholders with his portrait. He was placed en 
the Commissioners of the Peace for Lancashire, in 
October, 1886, 

We regret to announce the death of Sir Walter Men- 
zies, M.P., which took place on October 26 in London. 
Sir Walter had been in indifferent health during the 
whole of the present year. In January he underwent 
an operation, but made such satisfactory progress to- 
wards recovery that he was able to resume his Parlia- 
mentary duties in May. He became ill again towards 
the end of Julv and another operation was performed. 
It was regarded as successful, and the patient agajn 





made a good rally. Recently, however, there was a 
recurrence of the serious symptoms of the malady, and a 
few days ago Sir Walter again underwent an operation, 
the fourth since the beginning of his illness. The 
deceased gentleman was 58 years of age. Sir Walter 
Menzies was a son of the late Mr. James Menzies, of 
the Phenix Tube Works, Rutherglen, and on the death 
of his father in 1887 he succeeded to the management of 
the business, rar a assuming as partners his two 
brothers. Under their guidance the business greatly 
developed, and in’ 1893 it was amalgamated with the 
firm of Stewart & Clydesdale, Coatbridge, the combined 
firm being now known as Stewarts & Lloyds, Limited. 
At that time Mr. Walter Menzies, as he then was, 
severed his connection with the company, and ever since 
had devoted himself assiduously to his Parliamentary 
duties. He received his knighthood in 1909. 

Mr. ArtHur CHamBerRtatn, J.P., of Moor Green Hall, 
Moseley, Birmingham, chairman of Chamberlain and 
Hookam, Limited, Kynoch, Limited, and Tubes, Limited, 
died on October 19 at his residence, Cadhay House, 
Ottery St. Mary, near Exeter, at the age of 71 years. 
Mr. Arthur Chamberlain was the third son of the late 
Mr. Joseph Chamberlain, of London. Born in 1842, he 
was educated with his brothers Joseph and Richard at 
University College School Meanwhile their father had 
become a partner in the firm of Nettlefold and Chamber- 
lain, and the family consequently removed to Birming- 
ham, which thenceforth became their home. On the 
retirement of the Chamberlains from the firm, Mr. Arthur 
Chamberlain and his brother Richard joined the late 
Mr. Henry Smith in business as brassfounders in New 
Rartholomew Street. The title of the firm, Smith and 
Chamberlain, was continued after the death of Mr. 
Smith. while the business was carried on by the two 
brothers, and also at a later stage, when it passed 
wholly into the hands of Mr. Arthur Chamberlain. When 
he was persuaded to take the chairmanship of Kynoch in 
1889, the company had a capital of £200,000, and there 
was ro dividend. He at once applied himself steadily 
to the work of reorganising the establishment, and by 
the improvements which he instituted and the economieis 
which he effected, he soon brought the concern into a 
more prosperous condition than that in which it was 
before he and his colleagues on the board took’ it in 
hand. Mr. Chamberlain’s management was the salvation 
of the company. Under his guidance the business was 
largely developed. the capital was increased to £1,000,000, 
with £750.000 debentures, and dividends of 10 per cent. 
were paid to the ordinary shareholders for the six years 
ending 1906-7. For various reasons the profits of the 
Company then suffered shrinkage for a short period. 
His association with Tubes, Limited, was not so succes- 
fnl, but his work on behalf of the company elicited the 
admiration of the shareholders. 


Legal. 


Sheffield Moulders Sued. 


At the Sheffield County Court, on October 17, the 
hearing took place of the summonses taken out against 
300 moulders concerned in the Sheffield moulders’ strike, 
in respect. of damages sustained through their leaving 
work without giving proper notice. The firms appear- 
ing as plaintiffs were Cammell, Laird & Company, 
Limited, Vickers; Limited, and Thomas Firth & Sons, 
Limited. It was decided to take a test case, in which 
the defendant was sued by Cammell, Laird & Company, 
Limited, in respect of damages sustained by them by 
reason of his having improperly and illegally left his 
employment with the firm without giving due and proper 
notice to terminate his agreement of service. The 
amount claimed was £4 6s, 11d., instead of £8 10s., the 
original claim. After hearing the opening statement of 
counsel, an adjournment was suggested, the result of 
which was an agreement, Counsel stated that they had 
agreed that judgment for 5s., with 2s. court fees, should 
be entered against the majority of the defendants, the 
money to be paid at the rate of 4s. per month, Judg- 
ment was entered accordingly. 
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AS SUPPLIED TO THE ADMIRALTY, WAR OFFICE, 
COLONIES, AND FOREIGN GOVERNMENTS, 


THE Cupola. 
| Evans's Rapid. 


Foundries Completely Furnished. 





















EVANS’S NEW CUPOLETTE 
For Emergency Work. 
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=. James Evans & Co., 
Britannia Works, 


Blackfriars, 
MANCHESTER, 


Telegrams: “‘ LADLES, MANCHESTER,” 
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New Companies. 





J. ann E. Arnrietp, Limirep.—Capital £15,000 in £1 
shares (5,000 preference), to carry on the business of 
engineers. 

J. H. Rosrnson & Company (Liverpoor), Limrrep.— 

Capital £12,000 in £1 shares (6,000 preference), to carry 
on the business of engineers, etc. 


ALEXANDER & CompaNy, BARRHEAD, LimiTep.—Capital 
£5,000 in £1 shares, to carry on the business of engi- 
neers, brassfounders, boilermakers, etc. 


AsteR ENGINEERING Company (1913), Limirep.—Capi- 
tal £80,000 in £1 shares, to take over the business of 
the Aster Engineering Company, Limited. 

St. JoHn’s FounprRy AND ENGINEERING ComMPANY, 
Limitep.—Capital £3,000 in £1 shares, to carry on busi- 
ness as engineers and metal founders, at Perth. 

Dvo Meratyic Synpicate, Limirep.—Capital £5,000 in 
£1 shares (2,500 10 per cent. preference). Registered 
office : Balfour House, Finsbury rte E.C. 


BritisH ENGINEERING CoMPANY OF SIBERIA, Limitep.— 
Capital £103,500 in 10,000 6 per cent. cumulative prefer- 
ence shares of £10 and 70,000 ordinary shares of 1s. 


Neato Merat anp Brass Founpers, Limirep.—Capital 


£2,000 in £1 shares, to carry on the business indicated 
by the title. Registered office: Great Western Foundry, 
Neath. 


Atuus-GrRIVEGNEE Company, Limirep. — Capital 
£10,000 in £1 shares, to carry on the business of manu- 
facturers of iron and steel, Registered office: 4, Lloyd’s 
Avenue, E.C, 

Peacock AND Brown, Liwitrep.—Capital £1,000 in 
£1 shares, to carry on the business of engineers, founders, 
etc. Registered office: 93a, Askew Road, Shepherd’s 
Bush, London, W. 








Ostenp Founprres, Limirep.—Capital £60,500 in 
60,000 five per cent. cumulative preference shares of 
£1, and 10,000 ordinary shares of ls. Registered office : 
Queen's Buildings, 52, Queen Victoria Street, E.C. 


SamueL. Witkes & Sons, Lrwirep.—Capital £8,000 in 
£1 shares. to take over the business of a lock, motor 
fitting and accessory, iron, brass, nickel, and "general 
hardware manufacturer, carried on by 8. Wilkes, at 
Bloxwich. 

T. H. Watson anp Company (oF SHEFFIELD), Limirep. 
—Capital £10,000 in £1 shares, to carry on the business 
of merchants and dealers in, and manufacturers of, all 
kinds of iron and steel, ferro, alloys, etc. The first 
directors are Mr. T. H. Watson and Mr. F. Hodson. 

St. Annes ENGIngeERING Works, Limirep.—Capital 
£1,000 in £1 shares (500 six per cent. cumulative pre- 
ference), to carry on the business of manufacturing engi- 
neers, etc., and to adopt an agreement with R. E. Smart. 
Registered office: 2, Endive Place, Rhodeswell Road, 
Limehouse, London, E. 

Scuute Broruers, Brentnatt & Company, Limitep.— 
Capital £5,000 in £1 shares, to take over the business 
carried on at Victoria Works, New Bridge Street, Man- 
chester, as Schute Brothers, Brentnall & Company, and 
to carry on the business of ironfounders, electrical, 
mechanical and automobile enginee7s, etc. 

Hincauirre Green MAnvracturtnc Company, LIMirep. 
—Capital £13,000 in £1 shares, to take over the busi- 
ness of hardware merchants and engineers carried on by 
J. S. Hinchliffe and G. Green at 7, Aire Street, and 
Low Hall Mills, Holbeck Lane, Leeds, as Hinchliffe 
Green Manufacturing Company. 

Frum Pressure Pump, Limirep.—Capital £4,000 in 
£1 shares, to carry on the business indicated by the 
title, and that of ironfounders, engineers, etc., and to 
adopt an agreement with G. H. Smart W. M. Melmora, 
H. C. Jones and Pioneer Pump Patents, Limited. 


tegistered office : 17-18, Basinghall Street, London, E.C. 








‘A NEW STEEL BARROW 


(PATENTED) 


“BRABY'S 


The Handiest and Cheapest Barrow in the market. 


BALANCED BARROW, 


Specially designed for coal, dross, ashes, etc. 
greater than the ordinary style, yet it can be wheeled with half the labour, and can be emptied much more -quickly. 


Its capacity is 25 per cent. 
It isa 


perfectly balanced barrow, and a full load can be easily wheeled by a boy. 


NOTE.—This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrow direct from the furnace. 







The “ B.B.B.” 


FREDERICK BRABY & Co. Ltd., 


BRABY 


a ty grade STEEL 
SHEETS & 


15 FEET 
RANGE LY 1 Of GAUGES 4 te 30 woe 
RANGE of WIDTHS 12 to to oy 4 


BRABY.: improved wrought STEEL 


BAN GUTTERS. PIPES, he 
BRABY STEEL 
BRABY 


oe Tron and 
FS and BUILDINGS. 
SASHES, 


for nn gl _ STEEL 
sas 


EMENTS, 
PUTTYLESSs ROOPLIGHTS. 


B RA BY caivanizes corrugateaS TEE L 


SHEETS : “EMPRESS” & “SUN” BRANDS 


Eclipse Iron & Galvanising Works & Steel Sheet 
Rolling Mills, Petershill Road, GLASGOW. 


Show Rooms and Aluminium Warehouse, 124, St. Vincent Street, Glasgow. 
Rustless Iron, Galvanising and Copper Works, FALKIRK. 


Also at London, Deptford, Liverpool, Bristol, 


FOREIGN 


Belfast and Dublin. 
GOVERNMENTS. 


CONTRACTORS to BRITISH and 
Teleg.—‘* Braby, Glasgow.” 


i 
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INDISPENSABLE IN 


FOUNDRIES AND 
ENGINEERING WORKS 


THE NATIONAL 
PATENT 

CHECK ACTION 
TIME RECORDERS 


The perfect machines for 
registering employees time 
and for job costing. 





THIS PIECE OF 
INTRIGATE 
REPETITION WORK 


was cast and finished in 
one operation and with- 
out any machinery by 


“PRANA” DIE 
FINISHED 
CASTING 
PROGESS, 


with the consequent 
saving of time and 
money. 

Die Finished Cast- 
ings can save YOU 
time and money and 
insure immediate and 
perfect precision. Sead 
for the book which 
tells ail about it. 


AERATORS LIMITED, 


s EDMONTON, LONDON. 


PT cmeeuia “Up 


ADMIRALTY DOCKYARDS. 
The following, selected from numerous letters, are eminent testimony as to the 
quality of our celebrated “A.A.A.” Coppee Foundry Coke, carefully selected, and 
despatched in sheeted wagons. a. 


From PECKETT & SONS, Bristol. 





IMPORTANT.—The only card 
system Time Recorder which 
will not register time for 
wrong days. 


MADE IN ENGLAND. 
SIMPLE IN CONSTRUCTION. 


RELIABLE IN ACTION, 
INEXPENSIVE IN COST 





Note the Name and be 
sure it is 


THE NATIONAL TIME 
RECORDER COMPANY 


SoleManufacturers & Patentees, 
5, Blackfriars Road, 
LONDON, S.E, 










TN 918 HOP. 











Bristol, October 25th, 1904. 
We have been using your Selected Foundry Coke for some considerable time. 
We have pleasure in stating that we are very pleased with it, as we find we get sounder and cleaner castings, more 
free from blowholes and other delects, than we formerly did, 


From BOW, McLACHLAN & CO., LTD, (Paisley Foundry), Paisley, Glasgow. 


Paisley, t2th March, 1909. 


We have yours of 4th inst., and in reply have pleasure in stating that we have been using your Fcundry Coke for several 
years for special purposes with highly satisfactory results. 


Elders Collieries, Ltd., Cardiff. 
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PRICES OF METALS. y ~~ ace at £128,089 gross, with net personalty 
: i Mr. W. W. Sxketton, of Messrs. Skelton, Corbitt & 
The following table shows the approximate latest Company, Sheffield Grate Works, Masbro’ Street, Rother- 
prices and position of stocks of metals during the past ham, has retired from that company to join Steel & 
two years :— Garland, Limited, of the Priory Foundry, Worksop, 
oy ie Se Mr. R. Onrons, general manager to Richard Hornsby 
METALS. iEnd Oet., 1913. End Oct., 1912. & Sons, Limited, of the Stockport Gas Engine Works, 
I Rooted ; 7 ———|—————__ Reddish, Stockport, has been appointed works manager 
non—Sesteh pig warven a —— eee *72/7, for Mirrlees, Bickerton & Day, Limited, engineers, 
—Witioes’ warrants ton | ........  eaehee = 67/0 Hazel Grove, Stockport. 
- M/nos Bessemer ton | ........ 70/6 | 2... eee oe enlo Mr. J. S. Gren Primrose, of the Royal Technical 
= sack Chill bens GB “icc ge Peer | oecoees 356,558 College, Glasgow, has been appointed to the _posi- 
feroc", e £7317 6|.... £75 5 0 tion of research metallurgist and chemist in charge 
—Stock, Europe and afloat sii prem of the material testing department of the Consolidated 
tons | ..++++.. 27,377 | ..... 34 Diesel Engine Manufacturers, Limited, of London and 
Sx > . of 990 
trate et: ton | cLILTTEISS 12 6 | 1llle280 5 0 Ipswich, His brother, Mr. H. S. Primrose, who was 
—Stock, London, Holland { until recently metallurgist to Messrs. Weir, Cathcart, has 
U.S.A., and afloat.. tons | ........ 13,049 | .....-. 11,742 been appointed to a similar position in the firm of 
JRAD— Engli nd Me © was 60den "2 eese ee . . a, . . . 
lO ay pig — se = . : es: rH = > Carels Freres, Ghent, the builders of Diesel engines in 
QUICKSII VER (75Ib.).. bottle | ........ 7 60)|....- § © Belgium. 
ANTIMON Y—Regulus ten |€28 0 0 £30 00 £3900 £400 0 
ALUMINIUM—Ingot .. ton 81 00 £85 OO] .... £85 0 0 
; ala ii Lil * Settlement price. . a a 
CASTINGS. 
In the Cleveland district the following are the 
nominal rates current for castings: 
£ s. d. Sa. 4. 
Columns (plain). . 7 7 6to712 6 THE 
Pipes, i to 2) in. 610 0O to 6 12 6 —_—_ 
- 3 to 4 in 6 0 Oto6 2 6 
5 to 8 in. 515 O0to517 6 
10 to 16 in. 517 6 to — 
» 18 to 24 in. 5 i7 6 to 
Chairs 414 Oto415 O 
Floor plates (open sand) 310 Oto 3 12 6 (Quick or slow setting grades) 


Scrap. 
The quotations for scrap, subject to market fluctua- 


tions, are as follows : Heavy wrought (mixed), £2 9s. 0d.; 
light wrought, £1 5s. Od.; heavy cast, £2 12s. 6d.; all 
AND 


per ton, f.o.b., London. Copper (clean), £66 10s. Od. ; 
brass (elean), £44 Os. Od.; lead (usual draft), 
£19 Os. Od.; zine, £16 5s. Od.; all per ton delivered 


merchant's yards. M0 ST RELIAB LE 


for all purposes. 
Unaffected by oil, steam, or water. 














Personal. 











Mr. A. E. Berrtman has been appointed chief engincer 
to the Daimler Company, Limited, of Coventry. Sole manufacturers— 























for his paper on ‘‘The Spontaneous Combustion of 
Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 


Tue late Mr. D. Smith, formerly general manager 
of the Dalmellington Iron Company, Limited, left per- 
sonal estate in the United Kingdom valued at £2,009. \ R DD & OWEN 
Mr. J. E. Miiton has been awarded the Denny gold 
(DEPT. 

. Telegrams Telephone 
Coal. ae al L National 
Tue late Mr. W. Thom, chairman of Yates & Thom, Hull. 1223. 
Limited, engineers and ironfounders, of Blackburn, left 

GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 

STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 
J. GRAYSON LOWOOD & Co., Ltd., 
DEEPCAR, nr. SHEFFIELD. 
Telegrams: ‘* LOWOOD, Saarean, * 


medal of the Institute of Marine Engineers (incorporated) 
FIRE CLAY. 
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Established 1863. 


JAS. DURRANS & SONS, 


Near 


Phenix Works, Penistone, Sheffield. 


v~ a 
_ 








| warmer. 


MA 


MUD RLY 


wi 





Manefacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & GUAL DUST 
les, C las, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, 
o Saan thodnan, Geta, Chaplets, Pipe Nails, Sprig-, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 


es 





These Machines are invaluable for a Foundry, doing a larger amount of work ofa 
superior quality, in a much shorter time than can be done by hand, without skilled 


bour. 
The following testimonial explains itself :— 
“Dear Sirs,—We have been using your best Blacking for a large number of years, and always use it on our 
large Ingot Moulds, which, as you know, we have made up to 85 tons in rar. 
Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO., LD. 
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THE NEW PORTABLE ELECTRICALLY-OPERATED MOULDING MACHINE. 


SPEED. ACCURACY. DURABILITY. 


We invite you to call and see the machine in operation, or if you will send us Blue Prints or Sample 
Castings we shall be pleased to quote for most suitable machines with full particulars, without any 
obligation on your part to purchase. 


THe LONDON EMERY WORKS Go., Park Works, 


TOTTENHAM, LONDON. N. 


Nearest Passenger Station, Park, GER. Telephone: Tottenham 152. 























THE FOUNDRY 


SITUATIONS VACANT AND WANTED. 





~OUNDRY FOREMAN wanted for India, for general 
} work, and with Pattern Shop experience. 

prospects for a capable experienced man. Age not over 
30, and unmarried. State experience, where gained, and 
send copies of testimonials, also state age and salary re- 
quired. —Apply to 3, F. F., Messrs. Deacons & Co., Leaden- 


hall Street, London. 

OULDER wants constant job, in or near London ; 
N 13 years’ experience in marine and general work ; 
life-long abstainer ; present job 5 years.—Apply Box 475, 
Offices of Tue Founpry TrapE JourNaAL, 165, Strand, 
London, W.C. 


Good 


7OUNG MAN, 12 years as a practical Foundryman, 
Vy and one year’s experience as a Traveller, desires 
position as Midland Counties REPRESENTATIVE for a 
Firm of Foundry Requisite Manufacturers.—Apply Box 
638, Offices of Taz Founpry TrapeE JourNAL, 165, Strand, 
London, W.C. 


“~OREMAKER wanted in Midlands. Charge hand for 
& Core Bench in large Iron Foundry, specialising in 
Motor Cylinders. Applicant must be thoroughly exp:ri- 
enced in cylinder work. Liberal salary to right man. 
State experience, wages required, and whether Society or 
Non-Society.—Box 466, Offices of THe Founpry TRADE 
JOURNAL, 165, Strand, London, W.C. 


-y ATTERNMAKERS. wanted at once.—State age, wage 
| and experience to James Simpson & Co., LimiTED 
Newark-on-Trent. 
OUNDRY SUPERINTENDENT required for large 
Bronze Foundry in London. Must have good all- 
rov-nd experience in Loam, Dry, and Green Sand Moulding 
of all classes of (astings in Phosphor Bronze, Manganese 
Bronze, Gun-metal, and other non-ferrous alloys; also the 
manufacture of Bebbitt’s and otter White Metals. Good 
time-keeper and disciplinarian.—Reply, stating age, salary, 
referenecs, and full particulars of experience in confidence 
to Box 477, Offices of THe Founpryf TraDE JOURNAL, 
165, Strand, London, W.C. 
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FOR SALE AND WANTED. 


a ms EFFECTIVELY PRODUCE SOUND, CLEAN 
CASTINGS, and REDUCE FOUNDRY COSTS, 


use Hatr’s Patent Invincrste SAND MIXER, 
Replaces PAN MILLS, SCREENS, RIDDLES, and 
AUXILIARY PLANT. 


Foundry Sands prepared at 
LOWEST COST PER TON. To see Machines at work 
apply C. E. V. Hatt, Stirling Chambers, Sheffield. 





CORE GUM. FOSIN, CORE GUM. ROSIN. 


T will Pay you to write me for Samples and Prices.— 
Epacar Kenyon, Direct Importer. 


5, Carr Street, Blackfriars Street, Manchester. 





PATENT. 


A he PROPRIETOR of Patent No. 27,132 of 1909, for 

‘‘ Improvements relating to Melting and Casting 
Magnesium and Alloys thereof,’ is desirous of disposing 
of the Patent Rights or of negotiating for the grant of 
Licences to work thereunder.—All enquiries should be 
addressed to Jounsons & Writcox, 47, Lincolns’ Inn 
Fields, Londcon, W.C. 








NAISH & CROFT, 


Consulting Metallurgists and 
Analytical Ghemists. 
SPECIALISTS IN FOUNDRY WORK. 
Laboratory for all kinds of Metallurgical Investigations. 
ANALYSES. MICROGRAPHS. MECHANICAL TESTS. 


When you have trouble write us. Fees on application. 
. Special Terms for Contract Work. 


Address : \50, ALMA STREET, BIRMINGHAM. 


London Office: 9 & 10, Fenchurch Street. 














FOR A PERIOD OF OVER TWENTY-FIVE YEARS THE REPUTATION OF 


FRODAIR SPECIAL PIG-IRONS 





has been steadily growing. 


Their excellence is acknowledged and acclaimed by leading Engineers and 


Ironfounders, because they are easily MELTED, CAST and TOOLED, ensure REGULARITY and 
remarkable DURABILITY, and shew genuine SUPERIORITY and ECONOMY. 





CYLINDERS, ENGINE PARTS, VALVES, ROLLS (chilled and grain), 


HYDRAULIC WORK, 
MALLEABLE CASTINGS, 


FIRE AND ACID-RESISTING CASTINGS, 
and other 


important work shew a marked 


improvement when cast with FRODAIR IRONS. 





Write for further particulars, ete., 


THE FRODAIR IRON & STEEL Co., Ltp., 


ir, t 
FENCHURCH HOUSE, LONDON, E.C. 


Telegrams : 
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FANS AND BLOWERS AND OTHER FOUNDRY 


MACHINERY FOR SALE. 
BARGAINS FOR PROMPT CASH. 


No. — Root’s Blower “* Acme ”’ for 20 smiths’ fires. 
One ditto, with high-speed Vertical Engine combined. 
Thw aites Roots Blower, 114” discharge. 

*B” Roots Blower by Alidays 
Foundry Blowing Fan, 36” eapetiee, 19” discharge, also 93” round 

outlet to fit on same. 
14” Schiele patent Blast Fan. 
Lioyd’s patent Blowing Fan for 50 smiths’ fires. 
New Roots pattern Blower, 5”. 
Silent Blowing Fans, 8a" 8” ‘and 9” discharge. 

' s 7 : : { Ball Mill, with dram, 2 pad and 5’ 8” — y 4 z mo 
kia : +S) Improved Foundry Core Ovens, portable type and for fixing in wall, 

0 phate <8 Bimta j 4 ; : 4° 6 diameter UNDERGEARED LOAM MILL, with stationary pan. 


Pattern- LAY] VAY CHARLES D. PHILLIPS, 








making and =3 RB EMLYN & CENTRAL ENGINEERING WORKS, NEWPORT, MON, 
Foundries Bien) \ ss 

supplied 

from stock Solid (cast) Brass Letters. 


Aas \A\ 7} | PATTERN REQUISITES 
vantageous AfAia \ " } O/ | LTD. 
\ vy y ; \\h v| 





prices. 24, Branstone Street, BIRMINGHAM. 





DOWELS Iron and Brass. Plug and Socket. 
RAPPING PLATES 
PATTERN LETTERS 


Walton & Co.,] | oo parrern cerren: 


LEATHER, WOOD, PAPER AND WAX 
Newton Street, FILLETS. 


min CORE BOX LENGTHS. PINS. STEEL POINTS, ETC. 
Bir gham, PATTERN SHOP SUPPLIES. 


























By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made. 














The most complete and efficient 
machine hitherto introduced to 
Engineers. 


All Machines warranted to Mould with the greatest accuracy and precision. 








GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double 
Helical Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS, 


WM. WHITTAKER & SONS, LID., 
SUN IRON WwoRKS, Q[ DHAM. 
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809 | Brinck & Htibner 
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763 | Piftin, Ltd. 7 ° ee 
756 | Rapid egneeing Mz chine Co., Ltd. 
809 | Rudd & Owen. ~ 
764 | Samuelson & Co. Ltd. 

| Spermolin Core Co. . 
753 | Standard Sand Co., Ltd. 
757 | Stewart, D., & Co., Ltd. 

C. iii. | Tilghman’s Patent Sand Blast Co., Ltd. 
762 | Thwaites Bros., Ltd. : 
757 | Walker, I. & I. 

816 | Walton & Co. .. wa ae 
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765 | Wilkinson, Thos., & Co., Ltd. 
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ADDRESS. 


Birmingham 


Petershill Road, Chae 
Darlaston 
Coventry .. 
109, Queen Victoria Street, Ss E. 
Mannhe im, Germany 

Castle Iron Works, Oldham 
Maryhill, Glasgow 


Oldham Road. Manchest 
West Gorton, Manchester 
Derby ws 

Penistone, nr. Sheffield ; 
Sheffield 


Cardiff 
Manchester 
40, Chapel Street, ‘Liver pool 


5, Fenchurch Street, E.C. 
Shipley, Yorks g 


Tunstall, Stoke-on-Trent 


Fire Clay Works, p Sageetanige 
Paisley ‘ ° 


27; Farringdon aveem, . 
Stourbridge 

Derby 
Frankenthal-Pfalz, Ge rma ny 


London 


Park, Toftenham 
Deepcar, nr. Sheffield 


Leeds 
112, Bath Street, Glasgow 
710, Goldsmith Bldg, Milwaukee, U.S.A. 
Kinning Park, Glasgow 
180, Gray’s Inn Road, London, Ww C. 


He Whitehead Road, Aston Manor 
5, Blackiriars Road, London, 8.E. 
iam Street, Hull ° 
24, Branstone Street, Birmin een 
Newport, Mon. .. oe 
23, College Hill, E.C. 

, Fen Court, Fenchure h Stre et, E.C. 


18, The Crescent, nema am 
Hull p 


Boabury a 

George Square, Halif: _ 
Mansfield . 

London Road Iron Works, Glasgow 


Broadheath, nr. Manchester 
Bradford .. 


Rotherham 

53, Newton Street, 
Oldham .. . 
Middlesbrough .. 
49, Cannon Street, London, E.c 


 Birmingh am 


} 
: ; Bradley, Darlaston 
| 
| 


--| Wm. Olsen, 


TELEPHONE NO. 





| TELEGRAPHIC ADDRESS 
| 
| 


..| Alldays, Birmingham 


Braby, Glasgow on - 


Stoves, Coventry 
Cryolite, London 
Engines, Oldham 
Prudence, Glasgow 


Scrubber, Manchester 
Tuyere, Manchester. . 
Welded. Derby 
Durrans, Penistone 
Dyson's, Stannington 


Elder, Maesteg ° 
Ladies, Manc hester 
Persistent, Liverpool 


Frodair, London 
Brick, Shipley 


Goldendale, Tunstall, Staffs 


Hall, Stourbridge 
Gas, Paisley 


| James Keith, London 
| King Bros., Stourbridge 
Welded, Derby 


| Naxium, London .. 
Lowood, nr. Sheffield 


Specialty, Leeds 
Adhesive, Glasgow .. 


McNeil, Glasgow 


Natrecord, London .. oe 
Hull .. ee 


Machinery, Newport 
Colloquial, London 
| Russesco, London 


Borings, Birmingham 

Therpinene, Hull .. ee 

| Samuelson, Banbury 
Spermolin, Halifax .. 
Standard Sand Co., Mansfield 
Stewart, Glasgow ee 


Tilghmans, 
Thwaites, 


Altrincham 
Bradford. . 


** Walco,” Birmingham 
Whittakers Engineers, Oldham 
Blacking, Middlesbro’ 

Witting, Cent., London 





28 Victoria 


251 es 

4315 London Wall 
Oldham No. 8 

P. O. M, 25 

70 Openshaw 

100 Derby 

702 Sheffield 

10 


2297 
1134 Central (3 
lines) 


59 Shipley 


55 Stourbridge 
331 Paisley 

6194 H’ Ib’ rn(4lines| 
100 De rby 


99 Tottenham 
18 Stocksbridge 


1909 Leeds 
201Y2 Douglas 
X 155 


918 Hop 
Nat. 1184 


10112 Central 
11230 Central 
Central 1842 
1223 Nat. 


397 Halifax 

201 Mansfield 
71 P.O. Bridgton & 
3243 Bridgton (N) 


14 

3459&3460 Br’df'rd 
Central 3305 
83 


419 
8776 & 8777 City 








MANSFIELD MOULDING SAND. 


As Shipped by us to all parts of the World, 
for Castings of Iron, Brass, Aluminium, &c. 


WRITE STATING CLASS OF WORK TO 





The Standard Sand Co., 


Ltd., 


Mansfield, NOTTS. 








=I 
uo 


abe 
= 


se 
BS 
3 
3 
% 
% 
re 
% 
se 
a 
% 
% 
od 
ie 
cog 
3 
%% 
se 
% 
% 
% 
+ 
% 
% 
%& 
% 
% 
% 
% 
% 
% 
% 
% 
% 
3 
% 
oe 
$ 
% 
oe 
ce 
sg 
% 
ie 
% 
% 
& 
3 
% 
%& 
oe 
% 
3 
9 
oe 
S& 
% 
% 
a 
% 
we 
% 
% 
% 


ste 


oy 








THE FOUNDRY TRADE JOURNAL. 


Goldendale 
Cylinder Pig Iron. 


MAKERS. 


GOLDENDALE IRON Co., 


o TUNSTALL, STOKE-ON-TRENT. 2 








Special txane uners - 
Our Mottled and White 
.. Cylinder Pig Irons .. 


ARE 


Absolutely sound and homogeneous 


AND 

Melt hot and fluid. 
AND 

Though extremely hard will machine with ease 
AND 


Will Cool like Grey Iron leaving no cavity. 





Quite unlike what you would expect White 
* ae oO Iron to be. ao oO 





CONTRACTORS TO THE ADMIRALTY, COLONIAL GOVERNMENTS, AND OTHER 
GOVERNMENT CONTRACTORS. 
Selling Agents— 
WESTOBY & RAWSTRON, 224, Corn Exchange Buildings, 


Hanging Ditch, Manchester. 


eo ee <2 eee a ee ee ee ee we ee ee oe eee rn 








age nie whe abe ade ale ade ale ole ale ale ale ale ake ale abe whe ote ade ate ale ale whe mate lke ale abe ae she she ole whe he ale ale ale ae he ate ale le ater ale ale ale ale cle ale fe aly al alk aly aly ale alk alk ak ale ale ale ale aly 
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T. DAVIES & SON, 


Raiway Works, West Gorton, MANCHESTER. 


ON ADMIRALTY LIST. 


Telegrams—‘‘ TUYERE, MANCHESTER. Nat. Telephone—No. 70, OPENSHAW. 








Specialities 





FOUNDRY GUPOLAS LADLES 


ALL TYPES AND SIZES IN STOCK OR PROGRESS. 





LICENSEES and MAKERS of 


Oshorn’s Patent Spark Arrester 


FOR FOUNDRY CUPOLAS. 





Efficient. Simple in Design. 
Require no Attention. 


Prevent Fire or Damage to aaah is 
Buildings. 





SAVE THE COST OF FREQUENT CLEANING OF THE 
ROOFS AND GUTTERS, 


EE 


THOROUGHLY RELIABLE. 


London Agents : Murphy, Stedman & Co., Ltd., 180, Gray's Inn Road, London, W.6, 
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MONEY GAINED FROM USED MOULDING SAND. 


ON WAR OFFICE LIST. A RAPID a: Cetrings, Birmingham,” 


Electro-Magnetic Separator 


RECOVERS THE IRON FROM MOULDER’S SAND AND FURNACE SLAG. 


Magnetic Separators remove Iron from Brass Turnings without waste. 





The RAPID MAGNETTING MACHINE Co., Ltd., of BIRMINGHAM. 


WILLIAM CUMMING & CO.,LTD. 





















Also 
THE WELL-KNOWN BRANDS 


iittala i i ettcneiictn! 
BLACKING R Wilal ** EUREKA” 

PLUMBAGO UNDERS ‘* VULCAN” 

BLACK LEAD ‘*<CROWN’”’ 

Soa | FURNISHERS 

COAL DUST 

ie Established 1840. monet 


Write for Quotations. ” 
WwoRKS— SHALAGO 


Kelvinvale Mills, Maryhill, Glasgow 
Sunnyside Blacking Mills, Falkirk, 
Old packet Wharf, Middiesbrough, Prudence, Glasgow. 

Albion, West Bromwich. Cummin . Blacking Mills, Cameion. 
Whittington Biacking Mills, Nr. Chesterfield. Cumming, Whittington, Chester field, 


Tele-ranhic Address 








T. & I. BRADLEY & SONS, LTD., 


Cotpo Biast PIG IRON 


PIG IRON BRANDS 
Pant Mine. Art Mine. 


<P Warm ano Coun Bust. I XL. @> \ifj 


To GUARANTEED ANALYSIS. 


DARLASTON BLAST FURNACES, 


DARLASTON, SOUTH STAFFS. 
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667 Weight Economy. 


ae advantage of paramount Importance in the case of castings 
in power-propelled vehicles and with jigs and numerous machine 
parts, is secured by the use of ALUMINIUM, 


For Hints on Working see our “ Foundry" Leaflet. 





THE BRITISH ALUMINIUM CO., LTD., Ad. Dept. 109, Queen Victoria Street, LONDON. 























ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MOULDING 
MACHINES. 











complete 
Satisfaction 


Guaranteed 











* * 











Standard Whee! Moulding Machine. 


No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 





WRITE FOR PRICE AND PARTICULARS TO 


DUNGAN STEWART & Co.,LTD. 


LONDON ROAD IRONWORKS, GLASCOW, 














Wheels Moulded by this Machine. 

















WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS, 


COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD, CORE CUMS and ali Foundry Requisites, and have 
done so since 1831. 


1. & Ie WALKER, EFFINGHAM mitts, ROTHERHAM. 


Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 
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THE “LEEDS” PORTABLE 


MOULD DRIER. 





SELF-CONTAINED. 





Operated by 
ELECTRIC FAN AND 
MOTOR. 





This handy appliance is 
designed for drying out 
Moulds of every descrip- 
tion. It is coke-fired, can 
be started from cold in 10 
minutes, and delivers a 
large volume of hot blast 
which thoroughly and 
rapidly dries out the 
most intricate Mould. 
The entire Apparatus 
can be lifted by two 
men, 


We also supply 
BRASS FURNACES, CUPOLAsS, 
COKE BREAKERS, CORE MACHINES 
(Rotary and Piston types), MOULDING 
MACHINES of various types, SAND 
MIXERS, SAND MILLS, SAND 
RIDDLING MACHINES, TUMBLING 
BARRELS, &., &c. 


We Invite enquiries for all kinds 
of Foundry Equipment. 


Horace P, MARSHALL 
& CO., 


Foundry Specialists, 
LEEDS. 


Telegrams—Specialty, Leeds. 
Telephone—1909. 

















NEE 





“ BRITANNIA ” 





JAR RAM MOULDING 
MACHINE 


(Daimier and Wardies Patent), 
Fitted with 


SELF-CONTAINED 
LIFTING APPARATUS 











Makers: 


BRITANNIA FOUNDRY CO., 


Coventry. 


London Agents: MURPHY, STEDMAN & CO., 180, CRAY’S INN ROAD, W.C. 
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Steel Properly Melted 
Works Wonders in the 
ron Foundry... 


You have perhaps long known this to be true. You have read it in the trade journals, heard it lectured 
about, discussed and referred to in text books, but 


McLAINS SYSTEM ALONE SHOWS YOU HOW TO DO IT. 


The amount of money lost by foundrymen in experimenting with steel is incalculable. Knowing the 
value of steel additions to cupola mixtures, foundrymen everywhere are eager to use it. But like most 
everything else, to guess is to fail. McLain’s instructions cut out all guesswork and experimenting. 


It has proved that Semi-Steel castings are cheaper, stronger, and more homogeneous and will outwear 
steel. Sponginess or segregation cannot exist in McLain’s Semi-Steel. 





Make no mistake about what we mean to say here. Many have melted steel in the cupola—that’s an 
old story — but to melt it properly, to use 20 to 50%, to keep the losses down to 2% to 3% and the cast- 
ings free from blow holes and hard spots—that’s a science that McLain’s System of Scientific Melting and 
Metiiod of Making Semi-Steel alone have made possible 


SAVE YOUR COSTLY HEMATITE 














Light, wrought scrap will replace a corresponding amount of Hematite on other high priced pig. We 
will show you how to use less pig and a larger percentage of light wrought scrap, thereby saving you money 
as you must admit. 


It costs you nothing to know how you can do it. Send back the coupon below to-day. 





McLain’s System, 710, Goldsmith Building, Milwaukee, Wis., U.S.A. 


Please send 32-page booklet “‘ Semi-Steel ” and full information free. 


eeeereeeeeeeeeeeeeeeeeee 


Position ty Co EAP OE eS SE RCE OE TS, «Ce 
12/13. 
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FERRO-VANADIUM. * *« * FERRO-TITANIUM. 
SILICO-MANGANESE { 
FERRO-SILICON Containing 25 %, 50 %, 75 % Silicon. 


23/30 % Silicon, 
65/70 % Manganese & 1 %, 2 %, 3 %, Carbon Maximum. 


65/70 % Cr. & 1 % up to 8/10 % Carbon Maximum. 


AL U M 3 NI U M 98/99 % Purity. In Notched Bars and Half Round Sticks and Granular. 








WE SUPPLY ALL CLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 








Telegrams: ‘“ PERSISTENT.” 


EVERITT & CO.,=> 





CHAPEL ST., LIVERPOOL. 








Telephone No. 1134 (3 lines). 











PLUMBAGO — CRUCIBLES. 





MATERIALS | 


€. " 
antec W- OLSEN 
14 FOR MBFA. 





COGAN ST, 
HULL’ 


FOUNDRIES 


Parting Powder. 


CATALOGUE ON 
APPLICATION. | 








IRONé-BRASS 





CUPOLA BRICKS 


FOR LINING 
ORDINARY AND PATENT 


CUPOLA FURNACES. 





‘JU9A 2109 XBM 


JOHN R. FYFE &Co., 
SHIPLEY, Yorks. 











GLUTRIN — CORE GUM. 






























FIRE BRICKS « GL 


CUPOLA BRICKS. 
BEST QUALITY. 





JOHN HALL & CO. 


OF STOURBRIDGE, LIMITED, 


AY 

















LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE CLAY. 


STOURBRIDGE, ENGLAND, 


Manutacturers of 















KING BROTHERS, 


(STOURBRIDGE) Ltd., 


STOURBRIDGE. 


FIRE BRICKS, BLAST 
FURNACE BRICKS AND 
CUPOLA BRICKS. 





















EFFICIENT AND ECONOMICAL’ HEATING oF FOUNDRY STOVES, 
ANNEALING OVENS, FURNACES, &c. 








Gas Engineers, 








R. & G. HISLOP, 


Underwood House, PAISLEY. 
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FOUNDRY VENTILATION 


BLACKMAN FANS. 


The suitable application of a “Blackman” 
Fan (belt or electrically driven) means a 
well ventilated Foundry. 











These Fans are made in sizes ranging from 

12" to 84", and their design ensures the 

maximum volume of air being displaced with 
the minimum expenditure of power. 





WRITE FOR CATALOGUE 3, 


JAMES KEITH & BLACKMAN, CO., LTD., 
27, Farringdon Avenue, LONDON. 


And at : Manchester, Glasgow, Newcastle, Leeds, Birmingham, d&c. 












































M.R.V. PORTABLE & TILTING CRUCIBLE (COKE) FURNACE. 


For Copper, Gun 
Metal, Brass, Nickel, | 
etc. 


GOKE CONSUMPTION 
reduced 50 per cent. 








Special Guarantee 
Terms on application. 


FURNACES of all 
types and modern 
FOUNDRY 
EQUIPMENT from 


Crucible Bill 
reduced 50 perm 





cent. 
MURPHY, 
NO FUMES. 
NGO WAITING ST ED M AN 
for metal. a & CO., LTD., 
NO WASTE Se 180. GRAYS INN ROAD, 
CASTINGS. LONDON, W.C. 
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FOUNDRY PLANT. 


“Rapid” Cupolas, 


with or without receivers or drop bottoms. 


Roots’ Blowers, 


belt, steam-engine, or electro-motor driven. 


Charging Platforms, : : 
Hoists, and Ladles. 


ECONOMICAL RESULTS 
GUARANTEED. 








We are also Manufacturers of Steam Hammers, Smiths’ Hearths, Centrifugal Pumps and Fans, High-Speed Engines, 
and the ‘‘ Bradford” Patent Boiler Feed Pump. 


We are the original makers of ‘ Rapid ” Cupolas as under Stewart’s Patent. We make this intimation as other 
makers are introducing this description, which had become established as a synonym of Stewart’s Cupolas. 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


THWAITES BROS., Lt. 


Vulcan lronworks, BRADFORD. 


Lp 
- 








Telegrams— 


“THWAITES, BRADFORD.” 
Telephone— 
Nos. 3459 and 3460 BRADFORD. 


London Office: 
96 & 98, Leadenhall Street, E.C. 


Catalogues on Application. 














THE FOUNDRY TRADE JOURNAL. 











The Most Successful of all Systems for the 
RENOVATION OF MOULDING AND CORE SANDS 


(S THE 


PIFTIN PATENT 
TREATMENT ror FOUNDRY SAND 


SUCCESSFULLY USED THROUGHOUT THE UNITED KINGDOM, 
ALSO IN CANADA, UNITED STATES OF AMERICA, INDIA AND 
ON THE CONTINENT. 











PATENTED THROUGHOUT THE WORLD. 
GERMAN, FRENCH AND BELGIAN RIGHTS FOR SALE. 





Saves about 80 per cent. in the Sand Account. 


TURNS OUT BETTER AND SOUNDER CASTINGS, WITH 
A BEAUTIFUL SKIN. NO OLD SAND TO CART AWAY. 


If you have a Foundry, this is of importance to you 
Because 


It may mean all the difference between running your 
Foundry at a LOSS and running it at a PROFIT. 





For particulars apply to the Sole British Licensees— 


PIFTIN LIMITED, 


Head Office: 2, Fen Court, Fenchurch Street, 
LONDON, E.C. 
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IMPORTANT TO IRONFOUNDERS. 


MOULDING— 
—MACHINES 


FOR REPHBSTITION FOUNDRY WORE: 

















Illustration of Makers also of a 





HAND HAND 
PRESS RAMMING 
MACHINE MACHINE 








tor 
Small Repetition 
Work, giving rapid 


where a Deep Lift 
is required. Can 
be Operated by 


UNSKILLED 
LABOUR. 


and Economical 
Production. 








: Se = 
MOST EFFICIENT AND ECONOMICAL IN USE. 





wen ROOTS’ “ACME” BLOWERS. 


FULL PARTICULARS FROM— 


Samuelson & Go., Ltd., Banbury, 


ENGLAND. 
SEE OUR ADVERTISEMENT EVERY ALTERNATE MONTH. 
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BLACKING FOUNDRY STORES. 
PLUMBAG® Sorte heal 
COAL DUST “isu 
amex CHAPLETS . 
<a STRAW ROPES 


aanememss CORE GUM &c. 

















‘A NEW STEEL BARROW. 


(PATENTED) 


“BRABYS BALANCED BARROW, 


diest and Cheapest Barrow in the market. Specially designed for coal, dross, ashes, etc. Its capacity is 25 per cent. 
eae the a es age ag yet it can be wheeled with half the labour, and can be emptied much more quickly. Itisa 
perfectly balanced barrow, and a full load can be easily wheeled by a boy. 


NOTE.—This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrow direct from the furnace. 


BRABY for high grade STEEL 
SHEETS & PLATES up to 15 FEET LONG. 
RANGE of GAUGES 8 to 30 W.G. 
RANGE of WIDTHS 12 to 60 in, 
BRABY..: improved wrought STEEL 
BARROWS 


. BOGIES, TRUCKS. 
GUTTERS. PIPES, &c. 


BRABY for Iron and STEEL 


ROOFS and BUILDINGS. 


BRABY for unbreakable a STEEL 


SASHES, CASEMENTS, an 
PUTTYLESS ROOFLIGHTS. 


BRA DY entvecterdl ecernennalt Vee, 


SHEETS : “EMPRESS” & “SUN” BRANDS 


FREDERICK BRABY & Co. Ltd., icing mins, Petershit Road: GLascow. 
Show Rooms and Aluminium Warehouse, 124, St. Vincent Street, Glasgow. 


Rustless Iron, Galvanising and Copper Works, FALKIRK. 


Also at London, Deptford, Liverpool, Bristol, Belfast and Dublin. CONTRACTORS to BRITISH and 
% FOREIGN GOVERNMENTS. Teleg.—*‘ Braby, Glasgow.” ' 






The “ B.B.B.” 





















Aktiengesellschaft Kiihnle, Kopp & Kausch Franlcenthal-Pfalz. 


TU R B 0 cr 








VENTILATORS. 








COMPRESSORS, 
Reprey* WITTING BROS., LTD., LONDON, E.C., **srecr™™ 
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MES EVANS & Co. BRITANNIA 
BLACKFRIARS, MANCHESTER. 








